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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available (use 
PB86-946800) from the National Technical Infor- 


mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual price is $18.00 for domestic 
(North America) or $36.00 for foreign (outside 
North America); a single issue is $9.00 or $18.00, 
respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB86-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $45.00 
for domestic subscribers and $90.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription price (12 issues plus cumulative index) is $85.00 for domestic (North America) and 
$170.00 for foreign (outside North America) subscribers; a single issue is $8.00 and $16.00, respectively. 


Current Energy Patents (CEP)-PB86-902800. 
International patent literature, including patent 
applications, on any aspect of energy production, 
conservation, and utilization. 


Energy and the Environment (EAE)-PB86-914900. 
Impacts of energy-related activities and radioactive 
and nonradioactive pollutants on the environment. 


Fossil Energy Update (FEU)—PB86-914600. The 
exploration, development, processing, and use of 
fossil fuels. 


Fusion Energy Update (CFU)-PB86-915300. 
Information on controlled thermonuclear fusion, 
including plasma and fuel research and power plant 
engineering and conceptual design studies. 


Solar Energy Update (SEU)-PB86-914500. The 


utilization of solar energy, including biomass and 
tidal and wind power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $45.00 for domestic (North America) and 
$90.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB86-901000. Acid pre- 
cipitation, including effects and possible contro! 
measures. 


Buildings Energy Conservation (BEC)-PB86- 
900700. Technology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)—PB86-901400. Con- 
version of coal into gaseous or liquid fuels. 


Coal Combustion and Utilization (CCU)-PB86- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators. 


Coal Preparation and Pollution Control (CPC)- 
PB86-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)-PB86-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)-PB86-900600. 
Biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)-PB86- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lon Reactions (HIR)—PB86-900500. Heavy- 
ion (A > 4) reactions. 


Laser Research (LAR)-—PB86-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC)—-PB86-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)-PB86-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB86- 
902900. Management aspects of transport and 
storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)-PB86- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB86- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)-PB86-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for 


inclusion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 42 IR pounds per year. 
Make checks payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 100 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1986, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 
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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the re on-line information 
retrieval system. The ice of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software with 
scientific and management applications; OSTI also serves 
as adviser for special publication needs of the ent. 
To effectively manage DOE’s technical information 
resources, OSTI’s program is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. ; 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402. The GPO Stock Number is 061-000-00675-3 and 
the price is $124.00 for the Vol. 10 indexes. The cumula- 
tive indexes are also available in microfiche form from 
the National Technical Information Service, U. S. 
Department of Commerce, Springfield, VA 22161, and 
from Engineered Systems, P. O. Box 866, Oak Ridge, 
TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


Lab., NM (USA)). Nuclear Fusion; "23: No. 10, 1319-132 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


®@ Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


® Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, 'J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Obhmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Energy Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9 
15701 (J;AT) 


®@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Ma‘ Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


® Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 

522 9:5785 NTIS, PC A09/MF A01. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 


Chemistry, Materials, and Biological Sciences Branch 
M. Catherine Grissom, Chief 


Scientific Analysts 
Polly S. Blackburn, Environmental Sciences 
D. Lamar Cason, Materials, Physical Chemistry, David C. Cunningham, Nuclear Engineering 
and Electric Power Wanda R. Ferrell, Atomic, Molecular, and 
Pamela L. Gorman, Chemical Engineering Fluid Physics 
Lynda H. McLaren, Nuclear Fuels and Radio- Douglas Lane, Nuclear Physics 
and Radiation Chemistry Barry C. Steele, Solar Energy 
Lorne T. Newman, Coal Milton O. Whitson, Fusion Energy 
Axel C. Ringe, Geosciences and Life Sciences Larry E. Williams, High Energy Physics 
Amy T. Tamura, Fossil Fuels and Engineering 
Dennis T. Traylor, Biological Sciences and Biomass 


Nuclear Engineering and Physics Research Branch 
Lila Smith, Chief 


Scientific Analysts 
James D. Bales, Nuclear Engineering 


Lawrence T. Whitehead,/Defense Programs 


Subject Heading Specialist 
Mona H. Raridon 


Contract Number and Report 
Number Specialist 
Ramona N. Nelson 


International Exchange Coordinator 
Charles E. Stuber 


Computer Processing Coordinator 
Billy H. Brady 


Corporate Author Specialist 


Publishing Coordinator 
Patsy L. Hendricks 


Janice M. Blanton 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 
Netherlands Energy Research Foundation 
Petten, Holland 


United Kingdom of Great Britain and Northern Ireland 


Department of Energy 
London, England 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Jerry M. Thomas and Associates 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


NOVA Information Services Company 
Cummack, NY 


Plenum Publishing Corporation 
New York, NY 


University of Tennessee 

Graduate School of Library and Information 
Sciences 

Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 


Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 286 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 


OIL SHALES AND TAR 
SANDS 


Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

Fuels Production and Properties 
Spent Fuels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Health and Safety 
Regulations 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 


HYDROGEN 
01 Production 
02 Storage 
03 Transport 
04 Marketing and Economics 
05 Safety 
06 Industrial and Commercial Use 
07 By-Products 
08 Properties 
09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 


03 Regulations 
04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 


ENGINEERING 
01 Power Plants and Power 
Generation 
02 Environmental Control 
Technology 
03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
02 Transportation 
03 Industry and Agriculture 
06 Municipalities and Community 
Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

03 Composite Materials 

04 Polymers and Plastics 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


43 


44 


45 


50 


51 


52 


53 


55 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 

01 Chemical 

02 Nuclear 

03 Explosion Detection 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 


TECHNOLOGIES 
01 Social and Economic Studies 
02 Assessment of Energy Technologies 
03 Environmental Impact Statements 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

01 Behavioral Biology 

02 Biochemistry 


03 Cytology 
04 Genetics 





55 BIOMEDICAL SCIENCES, 
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35393 (DOE/FE/60181—213) Development of low-rank 
coal as an alternative energy source. Wiltsee, G.A. Jr. 
(North Dakota Univ., Grand Forks (USA). Energy Re- 
search Center). 1986. Contract FC21-83FE60181. 13p. 
(CONF-8605117—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86010900. 

From International conference on the development of alter- 
native energy sources and the lessons learned since the oil embargo; 
Grand Forks, ND, USA (23 May 1986). 

The University of North Dakota School of Engineering and 
Mines, which includes the Energy Research Center, the North 
Dakota Mining and Mineral Resources Research Institute, and the 
Engineering Experiment Station, is deeply involved in many areas 
of research and development of low-rank coal technology. In some 
aspects of this work, today’s problems are being solved through re- 
search related to coal mining, transport and storage, combustion, 
gasification, stack gas cleaning, waste treatment and disposal, and 
by-product utilization. In other aspects of this work, technologies 
and data are being developed for application in the future, through 
research related to coal resource evaluation, coal science, under- 
ground coal gasification, coal/water slurry fuels, coal liquefaction, 
and production of hydrogen. The approach to this work is collabo- 
rative, with funding agencies, other research entities, and produc- 
tion and processing companies. The result will be the further devel- 
opment of low-rank coal as an alternative energy source. 


35394 (ORNL/TM—9825) Fossil energy materials pro- 
gram tation plan for fiscal years 1986 through 1990. 
Bradley, R.A.; Carlson, P.T. (comps.). (Oak Ridge Soren 
Lab., TN (USA)). Apr 1986. Contract AC05-84OR2 

160p. NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE86012458. 

This program implementation for the Department of Energy 
Advanced Research and Technology Development (AR and TD) 
Fossil Energy Materials Program reviews the technical issues and 
the materials research and development needs of fossil energy tech- 
nologies. The status and plans for research and development activi- 
ties in the AR and TD Fossil Energy Materials Program to meet 
those needs are presented. Detailed information about these plans is 
provided for FY 1986 through FY 1988, and long-range plans are 
described for FY 1989 and 1990. 


(PB—86-170271/XAB) Mitsubishi Juko Giho, Vol. 
22, No. 5, 1985. (Mitsubishi Heavy Industries Ltd., Tokyo 
(Japan)). 1985. 204p. NTIS, PC A08/MF AO1. 

Table of Contents includes: Coal technology and coal-related 
experience of Mitsubishi Heavy Industries, Ltd., Research and de- 
velopment of a COM Carrier; Unmanned operation of spreader 
stoker coal-fired ship; Prediction of coal-dust saltation and disper- 
sion; Development of large coal-storage silos with wedge-shaped 
Hopper Systems; 1,000 MW Supercritical sliding pressure; Oper- 
ation boiler fired with various types of coals; Conversion of heavy- 
oil, Gas-firing boiler into coal-firing boiler; Planning and operation- 
al result of Yokosuka No. 1 & 2 Boilers; COM Conversion; Devel- 
opment of high-performance Mitsubishi-CE Bowl Mill; Operating 
performance and updated technology of flue-gas desulfurization 
system for coal-firing thermal power plants; Current technology on 
electrostatic precipitator for coal-fired boiler; Ash-treatment system 
in coal-firing thermal plant; R&D of CWM combustion; Develop- 
ment of de-ashing method for coal fine particles; Tangential corner- 
fired boiler with low-volatile-matter content coals; Design of large- 
capacity pressurized two-stage entrained-flow-type coal gasifier for 
utility power plant; Technical observation on gas turbines burning 
coal gas; Evaluation technique of wear properties of imported coals 


for world wide countries; Studies on upgrading of low-grade coals 
by heat treatment; Evaluation of coal-liquefaction process; Re- 
search and development of deashing and hydrocracking technology 
for coal-derived liquid-solvent deashing and ebullated bed 
reactor;application of laser-measurement technologies to coal-water 
mixture combustion studies. 


35396 (PB—86-173127/XAB) Peat-harvesting technical- 
assistance project. Final report. (Arrowhead Community 
Economic Assistance Corp., Virginia, MN (USA)). Feb 
1986. 136p. NTIS, PC A07/MF AO1. 

Part I describes a 620-acre bog site, located in northeastern 
Minnesota, owned by the Fens Company. Various tests indicated 
that the peat bog had a heat value of 9,000 BTU/pound, left a 4- 
7% ash residue, and was suitable for milled peat as well as sod peat 
harvesting. Part I concludes by projecting the amount of peat 
needed to be harvested and sold to revitalize financially the compa- 
ny. Part II evaluates the Fens Company's current marketing plan, 
reviews the operations of other local firms involved in the industry, 
and discusses opportunities for peat sales to residential, commercial, 
industrial, and utility users. The report concludes that since it is 
practical to retrofit existing systems only for peat pellets, the com- 
pany should target new installations in its strategy for increasing 
sales. 
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REFER ALSO TO CITATION(S) 35442, 35446, 35458, 35460, 35461, 35462, 
35464, 35465, 35480, 35565, 35826, 36275 


35397 (BMFT-FB-T—86-004) Catalytic hydrogenative 
coprocessing of coals and petroleum residues. Final report. 
Bloss, R.; Boeller, K.; Korff, R.; Oelert, H.H. (Bundesin 
terium fuer Forschung und Technologie, Bonn (German 
F.R.); Technische Univ. Clausthal, Clausthal-Zellerfeid 
(Germany, F.R.). Inst. fuer Chemische Technologie und 
Brennstofftechnik). Jan 1986. 183p. (In German). NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86752186. 
Coprocessing of lignites and petroleum refinery residues was 
tested first in batch-type autoclave experiments in a hydrogen at- 
mosphere. Three German coals were liquefied in 8 different 
vacuum distillates, long residue and vacuum residue. Parameters 
varied were the temperature (653-733 K), residence time (0-120 
min.), initial hydrogen pressure (60-150 bar). Based on the data 
from the autoclave experiments, selected test runs were made with 
a continuous once-through PDU of a maximum capacity of 0,1 t/d. 
Set parameters for continuous coprocessing were catalyst addition 
and the system pressure of 250 bar. The reactant gases were hydro- 
gen or simulated synthesis gas (50 H2/50 CO) and nitrogen for 
comparison. The temperatures applied were 673-728 K, the resi- 
dence time 10-30 minutes, the gas throughput 350-1100 1 h~4, the 
humidity of coal 6-18%, the slurry ratios 1:1 to 1:2. All results of 
continuous test runs are presented as mass balances. Under synthe- 
sis gas, 700 K and a residence time of 30 minutes are favorable. 
(orig.). With 17 figs., 48 tabs., 58 refs. 


35398 (CONF-800602—, Pp 226-231) On-line sampling 
niversity of Minnesota-Duluth 


and analysis at the U: coal gasi- 
fier. Million, D.L.; Klein, J.A. (Oak Ridge National Lab., 
TN). 1980. NTIS. 

From Symposium on instrumentation and control for fossil 
energy dn one Beach, VA, USA (9 Jun 1980). 

ORNL has designed an extensive environmental monitoring 
and sampling system at the University of Minnesota’s (Duluth 
campus) coal gasifier. An on-line analysis system in the plant pro- 
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vides supporting data to the more extensive laboratory analysis of 
process samples, while a minicomputer system collects analog tem- 
perature, flow, and pressure data form plant instruments. The 
system also includes a gas-chromatograph system, SO2/NO/sub x/ 
analyzer, and CO monitors to check for pollutants in plant streams 
and work environments. Eventually the on-line system will provide 
not only the required health and environmental data for the ORNL 
program but also enough process data to produce mass and energy 
balances related to gasifier operation. 


35399 (CONF-800602—, pp 369-379) Instrumentation 
used for the monitoring and controlling of the Pricetown I 
Underground Coal Gasification Field Test. Zielinski, R.E.; 
Seabaugh, P.W.; Agarwal, A.K.; Liberatore, A.J.; Martin, 
J.W. 1980. NTIS. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

In the Pricetown I underground-coal-gasification test, the 
surface instrumentation provided accurate flow, pressure, and tem- 
perature data and monitored the air, product-gas, and incinerator 
systems. The subsurface instruments obtained diagnostic informa- 
tion about the gasification process. Overall, the computerized 
system allowed the continuous analysis of the product gas while in- 
tegrating the test data for decisionmaking and process control. 


35400 (DOE/ER/13244—3) Magnetic enhancement and 
demineralization of eastern coals. Second yearly technical 
progress report. Kelland, D.R. (Massachusetts Inst. of Tech., 
Cambridge (USA). Francis Bitter National Magnet Lab.). 6 
Mar 1986. Contract FG02-84ER 13244. 13p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE8601 1850. 

We now have our first successful indications that selective 
microwave heating of coal pyrite improves the reduction of sulfur 
by high gradient magnetic separation (HGMS). The clean coal 
products of our magnetic separations have significantly reduced 
values of SO2/10* BTU's in all three coals: Upper Freeport, Pitts- 
burgh and Illinois No. 6. There is a clear improvement in this sulfur 
reduction when microwave pretreatment is applied before HGMS 
for the first two coals and a preliminary indication of such an effect 
for the Illinois No. 6. This improvement has been achieved only at 
high values of input microwave power but can be achieved in very 
short times thus keeping the energy expended at a reasonable level. 
Experiments have been conducted on heating pyrite to try to un- 
derstand the mechanism of the conversion to a more magnetic state. 
The results show the existence of a “critical temperature” above 
which very high values of magnetization can be reached. Moess- 
bauer and electron microprobe studies show that highly magnetic 
pyrrhotite is produced when pyrite is heated to temperatures above 
this critical temperature. Small particles appear to be completely 
converted while larger ones have surface inclusions of pyrrhotite. 8 
figs. 


35401 (DOE/ET—10255-1(Pt.1)) Preparation of a coal 
conversion systems technical data book. Part 1. (Institute of 
Gas Technology, Chicago, IL (USA)). Mar 1981. 488p. 
NTIS$33.50. 

To date, Part 1 of this data book covers the properties of 
coal-conversion process materials and the storage, handling, and 
physical preparation of coal (sections on coal feeding and solids 
weighing and metering are in progress). The report includes (1) 
vapor-liquid equilibria of the NHs-CO2-H2S-H2O system, (2) salt- 
ing-out coefficients for various compounds, (3) thermodynamic 
properties of furan, tetrahydrofuran, naphthalene, and tetralin, (4) 
combustion and emission characteristics of low- and medium-Btu 
..gases, and (5) an evaluation of a known heating-value correlation. 


35402 (DOE/ET—13060-T1) Phase I: the pipeline gas 
demonstration plant. Demonstration plant process design. 
Volume 1. Executive summary. (Conoco, Inc., Wilmington, 
DE (USA)). 1981. 28p. NTIS$6.50. 

Conoco’s process for manufacturing high-Btu gas from high- 
sulfur, bituminous, caking coals combines the British Gas/Lurgi 
slagging gasification technology and Conoco’s own shift/methana- 
tion expertise. The 1245-acre site in Ohio selected for the demon- 


stration plant is large enough to allow scale-up to a commercial 
venture. The plant will consist of 12 processing units and 8 offsite 
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units. Conoco will use the plant data to evaluate the economic, en- 
vironmental, and safety aspects of the process. The preliminary 
budget places the erected plant cost at $187 million (not including a 
contingency). 


35403 (DOE/ET/10254—88) Test and evaluate the Tri- 
Gas low-Btu coal gasification process. (BCR National Lab., 
Monroeville, PA (USA)). Dec 1980. 77p. NTIS $9.50. 

The aim of the three-stage Tri-Gas process is to gasify all 
ranks of coal while producing only a clean, low-Btu gas. A 100 Ib/ 
hr PEDU (process and equipment development unit) successfully 
gasified both Western (Rosebud seam) and Eastern (Pittsburgh 
seam) US coals while operating in the design mode. The experi- 
ments determined that adding a small amount of air to the fluidiz- 
ing gas in the first (pretreatment) reactor can eliminate caking ten- 
dencies. The combination of (1) reactor operation above the coal’s 
agglomerating temperature and (2) a low fresh/treated coal ratio 
enabled the release of a high percentage of the coal’s volatile 
matter in the first reactor. 


35404 (DOE/ET/10328—2016) Modeling bituminous 
coal devolatilization in the electric grid and laminar entrained 
flow research reactors. Sprouse, K.M. (Rockwell Interna- 
tional Corp., Canoga Park, CA (USA). Rocketdyne Div.). 
Apr 1986. Contract AC21-78ET10328. 40p. NTIS, PC A03/ 
MF AOl1; 1; GPO Dep. File Number DE86001093. 

Bituminous coal devolatilization data from an electric grid 
reactor and a laminar entrained flow reactor are modeled using two 
separate analytical derivations. The analyses are based on the as- 
sumption that the reactive volatile component of the pulverized bi- 
tuminous coal will first escape from the coal particle's surface 
before coking into lighter volatiles and soot. Although this scenario 
is at variance with many previous devolatilization models, it pro- 
vides a plausible explanation for the higher volatile yields achieved 
at moderate pressure in an entrained flow reactor as opposed to an 
electric grid apparatus. The analyses indicate that the electric grid 
reactor produces additional gas-phase mass transfer limitations for 
the heavy coal volatile fractions at pressures greater than 1 atm. 13 
refs., 5 figs., 1 tab. 


35405 (DOE/MC/14875—2077) Studies toward improved 
techniques for gasifying coal. Final report, June 1, 1980-Sep- 
tember 30, 1984. Graff, R.A.; La Cava, A.I. (City Coll., 
New York (USA)). 1984. Contract AC21-80MC14875. 66p. 
NTIS, PC A04/MF A0Ol; GPO Dep. File Number 
DE85010457. 

The objective of this program is to examine the pyrolysis of 
coal in steam for producing light liquid fuel. This would provide a 
means for improving the economic attractiveness of gasification by 
the cogeneration of valuable liquids. A batch injection reactor has 
been designed and constructed allowing pyrolysis in steam under 
rapid heating conditions to be carried out at temperatures up to 
1050°C and pressures up to 50 atm. Equipment for the character- 
ization of liquid product has been assembled and eight liquid sam- 
ples collected and analyzed. Mean molecular weight and nitrogen 
content decreases with increasing pyrolysis temperature. Mean mo- 
lecular weight is also decreased at lower pressure. Pretreatment of 
coal with low temperature, high pressure steam increases liquid 
yield in pyrolysis. Exposing coal to 50 atm steam, at temperatures 
from 320 to 360°C, for 30 minutes or less can more than double the 
yield of pyrolytic liquids. Our interpretation of this result is that 
coal is partially depolymerized by pretreatment and that steam is an 
effective agent for the purpose. It is likely that steam participates 
chemically in this depolymerization. In order to obtain gram quan- 
tities of liquids for analysis, a water slurry feed system has been de- 
veloped converting the reactor to semicontinuous operation. 17 
refs., 14 figs., 5 tabs. 


35406 (DOE/MC/21225—2040) Wet carbonization of 


port, 35 
M.J.; Srivastava, V.J.; Mensinger, M.C.; Janulis, J.A.; Rue, 
D.M. (Institute of Gas Technology, Chicago, IL (USA)). 
Jan 1986. Contract AC21-84MC21225. 38p. NTIS, PC A03/ 


MF A0O1; GPO Dep. File Number DE86001084 
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Work on the design and procurement of equipment for the 
wet-carbonization process research unit (PRU) was essentially com- 
pleted this quarter. Shakedown testing of the individual pieces of 
equipment has been initiated. The PRU is designed to process about 
100 Ib/h of as-received coal. The main reactor will be able to oper- 
ate at temperatures and pressures up to 650°F and 2300 psig, re- 
spectively. One batch wet-carbonization test was conducted this 
quarter with North Dakota Indianhead lignite, water, and sulfuric 
acid. The abjective of this test was to determine the effect of this 
additive on the wet-carbonization characteristics. The results of this 
test showed no significant effects when compared with those of 
tests conducted without acid at similar conditions. To date, twenty- 
seven batch wet carbonization tests have been conducted at tem- 
peratures, pressures, and residence time in the range of 400° to 
650°F, 250 to 3300 psia, and 0 to 60 minutes, respectively, with 
coals from North Dakota (Indianhead and Center lignites), Texas 
(South Hallsville lignite), and Montana (Rosebud subbituminous). 
Fourteen char gasification tests were performed this quarter in the 
thermobalance unit. The results indicated that wet carbonization re- 
duced the relative reactivity of the coals treated and that the higher 
the wet-carbonization temperature, the more the reduction in the 
relative reactivity. 


35407 (DOE/METC—85/0224) Components development 
for fossil energy systems. Technology status report, October 
1, 1981-September 30, 1984. (USDOE Morgantown Energy 
Technology Center, WV). Nov 1985. 56p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE86001018. 

This report describes the program that addresses the more 
crucial gaps existing in coal gasification component technology. Re- 
search and development programs have been conducted for many 
years to develop an advanced coal technology that can produce 
abundant, inexpensive fuel and energy for the future. Although 
many problems still remain to be solved, these efforts indicate that 
the new, advanced generation of coal conversion systems will likely 
operate under conditions of high pressure and temperature, and that 
these systems will be incorporated in large scale facilities. These 
harsh conditions go beyond established components technology for 
existing coal conversion systems. Thus, it is imperative that compo- 
nent systems be developed at the same rate as the new coal conver- 
sion processes to speed the commercialization of the advanced coal 
conversion technology. All the processes supporting a new coal 
conversion process must operate reliably and efficiently. These sup- 
port processes include coal preparation, coal-feed systems, and in- 
strumentation. All the potential components that may be used in a 
support process have been examined and the gaps in available com- 
ponent technology have been identified. These gaps may appear 
either as the lack of a reliable component, or as the lack of an eco- 
nomical or efficient component. 178 refs., 1 fig., 2 tabs. 


35408 (DOE/METC—86/0239) Physical gas stream 
cleanup. Technology status report. (USDOE Morgantown 
Energy Technology Center, WV). Mar 1985. 47p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86006601. 

The overall goals of the Physical Gas Stream Cleanup Pro- 
gram (PGSCU) are to develop the necessary hot gas cleanup tech- 
nologies and process modification techniques that will permit (1) 
the conversion of existing utility or industrial energy systems to 
coal use or (2) the siting of new power-generating facilities. The re- 
search and technology development efforts in the PGSCU Program 
comprise four distinct elements: (1) pressurized fluid-bed combus- 
tion (PFBC), (2) gasification combined cycles, (3) instrumentation, 
and (4) direct coal-fueled turbines. Since virtually all fossil fuel uti- 
lization and power-generation processes generate particulates, the 
PGSCU Program coordinates closely with those DOE programs 
dealing with the development of fossil fuel conversion and utility 
technology. Principal among these other are: (1) Combus- 
tion Systems, (2) Heat Engines, (3) Fuel Cells, and (4) Coal Gasifi- 
cation. The PGSCU Program consolidates particulate cleanup ef- 
forts for these technology-specific DOE programs. In addition, 
close coordination with these programs is necessary to prevent du- 
plication of work efforts and to keep abreast of technological devel- 
opments in each — program. Technological changes may dic- 
tate additional research needs or may emphasize other aspects of 
gas stream cleanup. 10 refs., 24 figs. 
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35409 (DOE/PC/50021—11-Vol.1) Integrated two stage 
liquefaction. Volume 1. Final technical report, June 1, 1982- 
July 31, 1985. Schindler, H.D.; Chen, J. (Lummus Crest, 
Inc., Bloomfield, NJ (USA). Engineering Development 
Center). Jul 1985. Contract AC22-82PC50021. 583p. S, 
PC A25/MF A011; 1; GPO Dep. File Number DE86003569. 

The most important results are: For the first time subbitu- 
minous coal has been demonstrated to be an attractive feed for 
direct liquefaction; when the deasher is placed after the LC-Fining 
reactor, the distillate yield is increased seven percent, more impor- 
tantly, the LC-Fining catalyst is unaffected by ashy feed and reac- 
tor volume is unchanged; most of the LC-Fining reactor volume 
can be replaced by fixed bed hydrocracking; the SCT reaction was 
operated at 500 and 1000 psig, with no effect on yields or hydrogen 
usage. This leaves LC-Fining as the only high pressure section of 
the process; the commercial SCT reactor retains all the important 
features of the PDU; deasher bottoms were coked to produce addi- 
tional liquid products; and low temperatures of about 700°F do not 
provide sufficient hydrogenation to replenish solvent quality, while 
at 800°F the solvent contains insufficient transferable hydrogen. 


35410 (DOE/PC/50021—11-Vol.1-App.) Integrated two 
stage liquefaction. Volume 1. Experimental data 
and chronology. Final technical report, June 1, 1982-July 31, 
1985 . (Lummus Crest, Inc., Bloomfield, NJ (USA)). Jul 
1985. Contract AC22-82PC50021. 272p. NTIS, PC A1l2/MF 
A01; GPO Dep. File Number DE86003572. 


35411 (DOE/PC/60017—5) New technology concept for 
two-stage liquefaction of coal. Fifth quarterly report, 1 July- 
30 September 1984, Comolli, A.G.; Ganguli, P.; MacArthur, 
J.B.; McLean, J.B. (Hydrocarbon Research, Inc., Lawrence- 
ville, NJ (USA)). Oct 1984. Contract AC22-83PC60017. 
19p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86011936. 

The fifth quarterly report of the New Technology Program 
describes the significant progress which was made towards an im- 
proved understanding of the New Technology Process chemistry 
and in achieving a milestone with the successful demonstration of 
the New Technology two-stage catalytic liquefaction process with 
Illinois No. 6 (Burning Star Mine) coal. The second phase of the 
program which was initiated on a subbituminous coal is briefly re- 
viewed. Coal from the Clovis Point mine in Wyoming was pre- 
pared, qualified and introduced to the Bench Unit in September for 
a process variable study. A design basis is being prepared from the 
data collected during the Illinois No. 6 demonstration run to be 
used for a conceptual plant design and economic analysis. 6 tabs. 


35412 (DOE/PC/60046—5) Enhanced coal liquefaction 
with ammonia and amines in single and binary solvent sys- 
tems. Fifth quarterly report, October 1-December 31, 1984. 
Chen, W.Y. (Gulf South Research Inst., New Orleans, LA 
(USA)). 1985. Contract AC22-83PC60046. 30p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85015837. 

In the last quarter, strong coal liquefaction conversion in pri- 
mary aliphatic amine was observed. In this quarter, studies were ex- 
tended to systematic investigation of the effects of carbon chain 
length, coal rank and processing conditions on conversion. A de- 
tailed record of stoichiometric balance was compiled throughout 
one liquefaction run and subsequent sample processing. Gas compo- 
sition was analyzed by gas chromatography. Recovered solvent 
was analyzed by GC/MS and the major constituent was confirmed 
by *H NMR and IR. The tarry product was characterized by se- 
quential Soxhlet extraction, vapor pressure osmometry, elemental 
1H NMR, **C NMR and TGA analyses. 7 refs., 13 figs., 1 tab. 


35413 

with ammonia 

tems. Sixth quarterly report, January 1-March 31, 

Chen, W.Y. (Gulf South Research Inst., New Orleans, LA 

(USA)). 1985. Contract AC22-83PC60046. 15p. NTIS, PC 

A02/MF A01; GPO Dep. File Number DE85015827. : 
Complete dissolution of coals in amine was discovered in the 

last quarter. Although the majority of the tarry product was distil- 

lable at 500°C, a significant concentration of solvent was incorpo- 





01 COAL AND COAL PRODUCTS 
0104 Processing 


rated in the product after liquefaction. Much of the work in this 
quarter was devoted to the study of incorporation and recovery of 
the liquefaction solvent. The major conclusions of this study can be 
summarized as follows: To measure the incorporated amine, a 
second amine was used to wash the residue after liquefaction. The 
analysis of the solution indicated that 0.59 g of butylamine was con- 
sumed per one gram daf coal. A desorption study of the tarry prod- 
ucts after rotary evaporation indicated that the evaporated fraction 
was rich in nitrogen-containing compounds. The desorption process 
followed the Langmuir equation. Chemical conversion of the coal 
derived products by steam, methanol and ethanol stripping convert- 
ed 39%, 11% and 13% (respectively) of the incorporated nitrogen 
to distillates. 5 refs., 4 figs. 


35414 (DOE/PC/60053—T5) Socio-economic, subsid- 
ence, transportation and legal ramifications of potential coal 
liquefaction plant sitings. Final report, socio-economic ramifi- 
cations. Rose, A. (West Virginia Univ., Morgantown 
(USA). Dept. of Mineral Resource Economics). 24 Mar 
1986. Contract FG22-83PC60053. 250p. NTIS, PC Al1l/MF 
A01; 1; GPO Dep. File Number DE86008916. 

The purpose of this study is two-fold. First, it is a detailed 
analysis of the socioeconomic impacts of constructing and operat- 
ing coal liquefaction facilities in West Virginia. Second, the study 
develops new research methods applicable to other synfuel technol- 
ogies or large scale energy development in general. The four chap- 
ters in the first part of this report are intended to provide an intro- 
duction and background to the study. The economies of the state of 
West Virginia and the eleven-county sufarea in which synfuels fa- 
cilities are likely to be located are analyzed in Chapter 2. The chap- 
ter also provides an introduction to input-output analysis and shows 
how it can provide insight into the economic structure and poten- 
tial growth of a region. Chapier 3 is a brief summary of synthetic 
fuels with an emphasis on solvent refined coal (SRC) technologies, 
deemed the most likely candidates for location in West Virginia. 
Chapter 4 presents the scenario modeling approach, complete with 
a list of alternatives and underlying assumptions. Part II of the 
study is concerned with the direct input requirements for SRC II 
facilities and analyzes their price, availability, and point of origin. 
Part III of the study utilizes the results of Part II in broader models 
to determine the full range of socioeconomic impacts at the region- 
al level. The study concludes with a generalization of the results 
including how impacts might differ at scale levels or locations 
other than those simulated. 


35415 (DOE/PC/70787—T7) Supercritical water based 


report No. 7, March 15-June 14, 
1986. Stenberg, V.I. (North Dakota Univ., Grand Forks 
(USA)). 1986. "Dm FG22-84PC70787. 13p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86011592. 
The philosophy for the use of H2O-HeS as a substitute for 
organic slurrying solvent is that the water fulfills the role of the 
slurrying liquid and HeS is the hydrogen atom donor. The data of 
Table 1 compare the H2O-HS results along with those using (1) a 
petroleum-coal based organic solvent, anthracene oil (A04) together 
with a solvent refined coal middle distillate from the demonstration 
plant at Tacoma, Washington (SRCMD) and (2) dihydrophenanth- 
rene (DHP), a reputedly excellent hydrogen donor solvent. One 
rank of coal is represented in the data. Water with synthesis gas 
equals the performance of A04-SRCMD with synthesis gas for the 
conversion of two coal samples into volatile materials at the condi- 
tions used. The presence of a small amount of HS enhances the as- 
defined yields whether in water or in an organic solvent. The reac- 
tions which had the temperature programmed from 300°C to 
500°C using H:O-HeS and synthesis gas gave the best of the aque- 
ous-H2S conversion yields. Synthesis gas is superior to pure He. In 
summary, the H2O-H2S solvent runs with various ranks of coals 
gave respectable yields of total volatile materials at 420°C; and, 
with temperature programming the reactor from 300 to 500°C, the 
yields were as good if not better than using one of the best of hy- 
drogen donor model compound solvents. 3 figs., 7 tabs. 


(DOE/PC/70814—T2) Direct coal liquefaction 
using iron titanium hydride. Johnson, S.D. (Alabama Univ., 
(USA). t. of Mechanical Engineering). May 
1986. Contract FG22- (PC70814, 115p. NTIS, PC A06/MF 
A01; GPO Dep. File Number DE860 1869. 
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Thesis. 

Direct liquefaction studies of two types of coal, slurried with 
tetralin, in the presence of a hydrogen-storing catalyst were per- 
formed. Temperatures of 522 to 539°K and pressures of 3.45 to 4.14 
MPa were used. Liquefaction runs with both Utah (sufco mine) and 
Alabama Blue Creek (strip-mined) coal produced conversions of 50 
to 60% within 30 minutes. The FeTi catalyst was fully hydrided 
and added to the reactor where it desorbed the atomic hydrogen 
used to liquefy the coal. The catalyst showed less than 4% deacti- 
vation and reduced the heteroatom content of the coals substantial- 
ly. Nitrogen was decreased 25%, sulfur 50%, and oxygen 89.5%. 
The fair conversion at moderate conditions coupled with the heter- 
oatom removal make this liquefaction system a feasible first stage of 
a two-stage process. 72 refs., 19 figs., 14 tabs. 


35417 (DOE/PC/80509—T1) Enhanced coal liquefaction 
by pyrolysis in supercritical fluids. Quarterly report, Janu- 
ary-March 1986. Paulaitis, M.E.; Klein, M.T.; Sandler, S.I. 
(Delaware Univ., Newark (USA). Dept. of Chemical Engi- 
neering). 1986. Contract FG22-85PC80509. 7p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86011482. 

This research program involves a fundamental investigation 
of a novel coal liquefaction process that combines pyrolysis and su- 
percritical-fluid solvent extraction. The experimental work consists 
of determining: (1) coal pyrolysis reaction pathways, kinetics and 
mechanisms; (2) equilibrium solubilities of coal-related compounds 
(e.g., primary liquefaction products) in supercritical water and sol- 
vent mixtures containing selected primary liquefaction products 
with supercritical water. Experiments involving model coal com- 
pounds will be accomplished to determine the fundamental factors 
associated with the mild pyrolysis of coal in supercritical fluids 
with the aim of developing optimal conversion strategies for actual 
coals. 3 figs. 


35418 (DOE/PC/80509—T2) Enhanced coal liquefaction 
po pyrolysis in supercritical fluids. Quarterly report, Octo- 
ber-December 1985. Paulaitis, M.E.; Klein, M.T.; Sandler, 
S.I. (Delaware Univ., Newark (USA). t. of Chemical 
Engineering). 1985. Contract FG22-85PC80509. 3p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE86011481. 
This research program involves a fundamental investigation 
of a novel coal liquefaction process that combines pyrolysis and su- 
percritical-fluid solvent extraction. The experimental work consists 
of determining: (1) coal pyrolysis reaction pathways, kinetics and 
mechanisms; (2) equilibrium solubilities of coal-related compounds 
(e.g., primary liquefaction products) in supercritical water and sol- 
vent mixtures containing selected primary liquefaction products 
with supercritical water. Experiments involving model coal com- 
pounds will be accomplished to determine the fundamental factors 
associated with the mild pyrolysis of coal in supercritical fluids 
with the aim of developing optimal conversion strategies for actual 
coals. The following experimental work was initiated during this 
quarter. The pyrolysis of the following coal model compounds both 
NEAT and in water: (1) benzylphenylamine; (2) benzyphenylsul- 
fide; (3) phenethyl-phenyl ether; and (4) 1,3 diphenyl propane. 
Measurements of equilibrium phase compositions for binary mix- 
tures of tetralin and water at temperatures ranging from 300° to 
400°C and pressures up to the mixture critical pressures. 


35419 (DOE/PC/80516—3) Control of catalyst deactiva- 
tion with ammonia. Quarterly report, March 1, 1986-May 31, 
1986. Satterfield, C.N.; LaVopa, V. (Massachusetts Inst. of 
Tech., Cambridge ‘(USA)). 1986. Contract FG22- 
85PC80516. . NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011588. 

In the last Quarterly Report we presented data on the 
hyydro-deoxygenation (HDO) of dibenzofuran on a presulfided 
NiMo/AkO; catalyst at 360°C and 7.0 MPa. We showed that, after 
the catalyst had reached steady state, a remarkable increase in cata- 
lyst activity could be achieved by replacing the He stream with a 
50:50 mixture of NHs and He for 1 hour. During the one-hour 
treatment the HDO rate dropped, but after NHs was removed and 
the system returned to pure Ha, catalyst activity more than doubled 
over that before the NHs treatment. Although activity then slowly 

it was significantly greater than- before NHs treatment, 
even 122 hours later. Having shown that NHs indeed has a marked 
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effect on catalyst activity for the HDO of dibenzofuran (DBF), we 
are now turning to a more detailed examination of the reaction net- 
work of DBF to see if we can identify possible causes. We have 
had considerable experience with DBF in conjunction with studies 
under another grant, “Catalytic Hydrotreatment Studies with 
Model Compounds,” DE-FG22-83PC60798. Prior to our work the 
most detailed study of DBF was that of Krishnamurthy, et al. 
(1981). They reported that an important intermediate was o-cyclo- 
hexylphenol which decomposed thermally. We suspected that this 
then might be a source of carbonaceous deposits. However in an 
apparatus studying o-cyclohexylphenol as such, thermal reaction 
was essentially negligible relative to catalytic reaction. 1 fig., 2 tabs. 


(DOE/PC/80526—T4) Chemical trapping of CO/ 
He. surface species. Williams, J.A.; Blackmond, D.G-.; 
Wender, I. (Pittsburgh Univ., PA (USA). Dept. of Chemical 
and Petroleum Engineering). 1985. Contract FG22- 
85PC80526. 6p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86011591. 

CO hydrogenation reactions over supported metal catalysts 
can produce a wide spectrum of hydrocarbon and oxygenated com- 
pounds depending to a large extent on the type of metal used. Elu- 
cidating the nature of the intermediate species formed on metal sur- 
faces may provide the key to understanding the pathways through 
which these reactions proceed on different metals. The investiga- 
tors are using a trapping technique which involves introducing an 
alkylating reagent onto the catalyst surface after it has been con- 
tacted with the CO/He reactants. It is postulated that the reagent 
reacts with the surface intermediate species by alkylating it at each 
point of former attachment to the catalyst surface. Identification of 
the products of this alkylation reaction may then lead to back-de- 
duction of the identity of the surface species itself. Preliminary 
chemical trapping experiments were carried out in-situ under CO 
hydrogenation conditions on a 3% RuKY zeolite catalyst. The ad- 
dition of CHsI to a CO/He reaction stream resulted in a profound 
alteration of the typical ASF product distribution for this catalyst. 
A dramatic decrease in C; to Cs hydrocarbons was observed con- 
comitant with a similarly sharp increase in Cy, to Cs hydrocarbons. 
The distribution of C, products was also significantly altered. These 
results indicate that addition of the trapping reagent causes pertur- 
bations in the observed CO/He2 products which may be caused by 
alkylation of surface species by the reagent. However, the complex- 
ity of the results make it difficult to clearly identify surface species 
or to understand the action of the trapping reagent on these surface 
species. Investigations are continuing using model organometallic 
complexes for the catalyst-adsorbate systems. 7 refs., 3 figs. 


35421 (DOE/PC/80907—T1) Reactivity of coal in direct 
December 


hy processes. Technical progress report, 

1985-F, 1986. Baldwin, R.M. (Colorado School of 
Mines, Golden (USA). Dept. of Chemical Engineering and 
Petroleum Refining). 1986. Contract FG22-85PC80907. 13p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE8601 1275. 

This document summarizes the second quarter of research 
into the relationship between coal characteristics and coal reactivity 
in direct hydrogenation liquefaction processes. The objective of the 
research program is to measure and model the rate and extent of 
coal liquefaction under some standard set of conditions for a wide 
suite of coals, and then correlate the observed liquefaction reactiv- 
ity with basic coal chemical and geochemical features. Research 
during the past 3 months has focussed on measuring the reactivity 
profiles for a suite of 13 coals from the Exxon sample bank at one 
set of reaction conditions. The reaction parameters employed were 
as detailed in the previous quarterly report, and consisted of mi- 
croautoclave (tubing-bomb) runs in 1-methylnaphthalene vehicle at 
a vehicle-to-coal ratio of 1/1. The initial (cold) hydrogen partial 
pressure was set at 900 psi, and all runs were made at 425°C in 
order to obtain comparative data for kinetic analysis. The results of 
these runs show that striking differences are present in the rate and 
extent of reaction for this initial coal suite. Preliminary examination 
of the reaction profiles indicates that previous correlations devel- 
oped for coals from a much narrower rank spectrum will need to 
be modified in order to account for the reactivity differences being 
observed within this first ive data set. Additional data 
on the rate and extent of formation of solvent solubility classifica- 
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tions (oils/asphaltenes/preasphaltenes) has been found to show ex- 
treme differences in coals of similar reactivity. 5 refs., 4 figs., 1 tab. 


35422 (DOE/PETC/TR—86/6) Demetallization of coal 


» liquid residuum. Narain, N.K.; Tischer, R.E.; Stiegel, G.J.; 


Cillo, D.L.; Krishnamurthy, M. (USDO IE Pittsburgh 
Energy Technology Center, PA; Howard Univ., W: 
ton, DC (USA). Dept. of Chemistry). Jun 1986. 56p. NTI 
PC A04/MF A01; GPO Dep. File Number DE86011721. 
Results from a series of experiments designed to demetallize 
coal liquefaction products, which include Solvent-Refined Coal 
from the Wilsonville Advanced Coal Liquefaction Research and 
Development Facility (ACLRDF), Solvent-Refined Coal from Fort 
Lewis, and a process solvent from the Wilsonville ACLTF, indi- 
cate that the trace metals in coal-derived residuum are associated 
with heavy (less soluble) fractions of the feedstocks, in particular 
preasphaltene. This parallels speculations found in the literature. 
These conclusions are based on trace metal analyses of fractions ob- 
tained from methods such as filtration, Soxhlet extraction, solvent 
coprecipitation, supercritical destraction, and adsorption on alumi- 
na. These results suggest that such physical methods can reduce the 
concentration of the trace metals but only with simultaneous re- 
moval of asphaltenes and preasphaltenes. Total or near total elimi- 
nation of metals is not possible without altering the organic makeup 
of the coal residuum. Titanium, in particular, appears to be com- 
plexed with heteroatom(s) contained in the polar fractions and 
hence is difficult to remove without removal of the polar fractions. 
A thermal process or a chemical technique based on selective che- 
lating of these trace metals will probably be required for total re- 
moval of trace metals from these coal liquefaction products. 56 
refs., 8 figs., 18 tabs. 


35423 (DOE/RA—-20216-T1) Low/medium Btu coal gas- 
ification assessment program for potential users in New 
Jersey. Bianco, J.; Schavlan, S.; Ku, W.S.; Piasik, T.M.; 
Hynds, J.A.; West, A. (Burns and Roe Industrial Services 
Corp., Paramus, NJ (USA)). 1981. 134p. NTIS$12.50. 

A technoeconomic assessment of district coal gasification in 
New Jersey examined the possibility of building a plant for manu- 
facturing a medium-Btu (300 Btu/SCF) gas from high-sulfur, East- 
ern US coals for dedicated use as a boiler fuel by PSE & G or its 
industrial gas customers. The study identified PSE & G’s Sewaren 
generating station as the most suitable site. The plant would use 
Texaco’s pressurized coal-gasification process and might incorpo- 
rate a methanol-synthesis unit. The economic attractiveness of the 
project depends strongly on the proximity of enough large industri- 
al gas users and on the high utilization of the gasification plant. 


35424 (IEA/ICEAS/E—3/1) Cost of liquid fuels from 
coal, Part I. Executive summary. Teper, M.; Hemming, 


Ri 

Economic Assessment Service). Nov 1984. 71p. 
Sales Only), PC A04/MF A0O1. File Number 85900472. 

This report is the first part of a study The Cost of Liquid 
Fuels from Coal within the Economic Assessment Service (EAS) 
work programme entitled The Economics of Coal Conversion. It 
summarizes the conclusions of the study as a whole and also pre- 
sents a comparison of the various routes to coal liquids. Part II of 
the study concerns the production of Fischer-Tropsch liquids, and 
Part III deals with the production of methanol and high-octane gas- 
oline from methanol. Part IV deals with the direct liquefaction 
processes. Any assessment of coal liquefaction must address the 
problem of the variety of approaches to coal liquids, the variety of 
coals handled and the variety of products the processes yield. We 
have concentrated on the production of transport fuels (gasoline/ 
diesel/methanol), particularly gasoline, and all our data include the 
costs of upgrading the raw liquids to give these saleable products. 
It must be stressed here that producing primarily gasoline would 
not necessarily be done in the commercial plants, but for compara- 
tive purposes this is necessary. In the direct hydrogenation process- 
es this puts the costs of capital and operating at a disadvantage. We 
have attempted to answer the following basic questions: What do 
liquids from coal cost and what affects those costs. How reliable 
are these estimates and what would be required for the develop- 
ment of more reliable costs. How do different approaches and proc- 
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esses compare. How near to commercial economic feasibility is 
present-day technology. Our analysis was carried out in constant 
mid-1981 dollars (no inflation) for a range of coal prices and DCF 
rates-of-return. Two financial conventions were used: no tax and no 

which is representative of European public sector in- 
vestment; and 48% tax, 10% investment tax credit and accelerated 
depreciation, which represents typical North American conditions. 
54 refs., 10 figs., 9 tabs. 


35425 (iS-M—563) Dynamics of the thermal solubiliza- 
tion of Illinois No. 6 coal. Aida, T.; Slomka, B.; Shei, J.C.; 
Chen, Y.Y.; Squires, T.G. (Ames Lab., IA (USA)). 13 A - 
1986." Contract W-7405-ENG-82. 10p. (CONF- 860425—33). 
NTIS, PC A02/MF A0Oi; GPO Dep. File Number 
DE8601 1432. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Fixed bed flow mode reactors are capable of rapid removal 
and quenching of conversion products and, when appropriately de- 
signed, also provide temperature and pressure programming flexibil- 
ity. As a means of isolating and investigating the fundamental phe- 
nomena which comprise coal conversion, we have developed a 
unique, rapid heating, flow mode microreactor system and have 
used it to investigate the dynamics of the thermal solubilization of 
coal. Important features of our apparatus include: programmable 
solvent residence times (1 to 30 seconds); programmable heating 
rates (up to 150°C/minute); temperature and pressure programabi- 
lity; rapid quenching of reactor effluent; continuous, “on-line” opti- 
cal density monitoring of same data acquisition and manipulation 
capability; and time resolved product collection (up to 2 samples/ 
minute). The soundness of this approach to resolving fundamental 
processes which comprise coal liquefaction was examined in a 
series of experiments. In the first set of experiments, this apparatus 
was used in a temperature programming mode to generate benzene 
solubilization rate profiles for five coals of varying rank. Another 
set of experiments focused on our continuing investigation of super- 
critical water as a medium for coal solubilization. Here, conversion 
rate profiles and liquid chromatographic product analysis were used 
to compare water and benzene as solvents for the thermal solubili- 
zation of Illinois No. 6 coal. Distinct differences in the dynamic so- 
lubilization behavior in benzene and water were observed. This 
suggests that the conversion is proceeding via different chemical 
pathways in the two solvents. A comparison of the single stage and 
two stage integrated absorbance values for benzene and water fur- 
ther supports this notion. 10 refs., 6 figs., 2 tabs. 


35426 (LBL—21574) Comparison of the UCB sulfur re- 
covery process with conventional sulfur recovery technology 
for treating recycle gas from a crude oil residuum hydro- 
treater. Lynn, S.; Neumann, D.W.; Sciamanna, S.F.; Vorhis, 
F.H. (Lawrence Berkeley Lab., CA (USA); California 
Univ., Berkeley (USA). Dept. of Chemical Engineering). 31 

CONF- 


. Mar 1986. Contract AC03-76SF00098. 3 
860648—1). NTIS, PC A03/MF AO0l; 1; GPO Dep. File 
Number DE86012014. 

From 6. annual contractors’ meeting on contaminant control 
in coal-derived gas streams; Morgantown, WV, USA (4 Jun 1986). 

The University of California, Berkeley, Sulfur Recovery 
Process (UCBSRP) is being developed as an alternative to conven- 
tional sulfur recovery technology for removing hydrogen sulfide 
from gas streams and converting it to elemental sulfur. In the 
UCBSRP the hydrogen sulfide is absorbed by a physical solvent 
and the resulting solution of H2S is mixed with a stoichiometrically 
equivalent amount of slulfur dioxide dissolved in the same solvent. 
The reaction between the two sulfur compounds forms water, 
which is miscible_with the solvent, and elemental sulfur, which 
crystallizes from solution when its solubility is exceeded. Part of 
the sulfur formed in the reaction is burned to make the SO. needed 
in the process, and the heat of combustion is recovered in a waste- 
heat boiler. Sulfur is recovered by cooling the solution, settling the 
additional crystals that form, and centrifuging the slurry pumped 
from the bottom of the crystallizer-surge tank. In this report the 
UCBSRP is compared to conventional technology for the case of 
the removal of H2S from the recycle gas of a high-pressure petrole- 
um residuum hydrotreater. The conventional technology selected 
for this comparison consists of an absorber/stripper operation using 
diethanol amine as the absorbent, a Claus sulfur plant, and a SCOT 
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tail-gas treating unit. From this com it is estimated that the 
DFC for the UCBSRP would be about 61% of that for the conven- 
tional technology. The utility costs for this application of the 
UCBSRP are estimated to be less than the credit for the high-pres- 
sure steam produced whereas the utility costs for the conventional 
process are substantially more. 6 refs., 3 figs., 9 tabs. 


35427 (NP—6770103) Mathematical modelling of an en- 
trained-flow coal pyrolysis reactor. Naderwitz, P.M. (Essen 
Univ. (Gesamthochschule) (Germany, F.R.). Fachbereich 
Energie-, Verfahrens- und Elektrotechnik). 30 Nov 1984. 
158p. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE86770103. 

Using the available experimental data, the processes of coal 
pyrolysis in an entrained-flow reactor are calculated, and mass and 
energy balances are presented. The computer program is suited for 
investigating the influence of operating parameters, e.g. grain size, 
coal charge and pressure, on the reaction process. A kg/h scale 
pilot plant can be modeled on the basis of the results. (HLN). 


35428 (ORNL/SGMP—86/1) Surface Gasification Mate- 
rials Program semiannual progress report for the period 
ending March 31, 1986. (Oak Ridge National Lab., TN 
(USA)). Jun 1986. Contract AC05-840R21400. 40p. NTIS. 
PC A03/MF A01; GPO Dep. File Number DE86012455. 

The objective of the Surface Gasification Materials Program 
is to conduct research and development on materials for application 
to the specific needs of coal gasification systems. One of the goals 
of the program is to evaluate innovative fabrication methods which 
have the potential to lower costs and improve reliability and safety 
for gasifier vessels and components. Another goal is to conduct en- 
gineering-scale development and application of materials for coal 
gasification systems to ensure that the materials of construction for 
pilot plants and future large-scale plants can be properly selected 
and specified. Contents of this semiannual progress report include: 
(1) protective coatings and claddings - application/evaluation; (2) 
corrosion of structural ceramics in coal gasification environments; 
(3) electroslag component casting; and (4) development of iron alu- 
minides. 8 figs., 14 tabs. 


35429 (PB—86-161437/XAB) Review of the 1984 De- 
partment of Energy Health and Environmental Effects Docu- 
ments on coal-liquefaction and oil-shale technologies. Final 
report. (National Research Council, Washington, DC 
(USA)). Oct 1985. 25p. NTIS, PC A02/MF AO1. 

The document presents an overview of the Synfuels Health 
and Environmental Risk Analysis Program and reviews the 1984 
Health and Environmental Effects Documents (HEEDs) on coal- 
liquefaction and oil-shale technologies. The 1984 HEEDs, which 
were prepared for the Department of Energy by Oak Ridge Na- 
tional Laboratory and IWG Corporation, are reviewed in light of 
recommendations made by the National Research Council Commit- 
tee on Health and Ecological Effects of Synfuels Industries, during 
its review of the 1982 HEEDs. 


35430 (PB—86-169224/XAB) Utilization of simulated 
coal gases for reducing iron oxide pellets. Report of Investiga- 
tions/1985. Haas, L.A.; Nigro, J.C.; Zahl, R.K. (Bureau of 
Mines, Twin Cities, MN (USA). Twin Cities Research 
Center). 1985. 2ip. NTIS, PC A02/MF AO1. 

The Bureau of Mines is investigating the use of complex gas 
mixtures, such as would be produced by coal gasification, for re- 
ducing iron oxide pellets. A semi-empirical model was developed to 
predict a priori the reduction rate of an iron oxide pellet in a labo- 
ratory tube furnace with simulated coal gases at a total pressure of 
1 atm. The model uses partial pressures of Hz, CO, CO:, CH* 
(methane), water vapor, and a temperature-dependent term to pre- 
dict the rate of reaction. The reduction rate (weight loss per unit of 
time) was determined with a thermogravimetric apparatus (TGA) 
in the temperature range of 800 to 1,100 C. The ranking of the re- 
ductants, in order of decreasing reducing potential, is He, CO, and 
CH* at temperatures between 800 and 1000 C; however, CH‘ 
became a better reductant than CO at 1100 C. Water vapor did not 
decrease the reduction rate as much as did CO2. Carbon deposition 
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was observed at temperatures below 1000 C with gas mixtures with 
high CO and low He concentrations. 


35431 (PB—86-170289/XAB) Evaluation of coal-lique- 
faction process. Shimada, T.; Sera, T.; Kaneko, M. (Mitsubi- 
shi Heavy Industries Ltd., Tokyo (Japan)). 1985. 7p. NTIS, 
PC A08/MF AO1. 

The Solvolysis Coal Liquefaction Process is a Short-Con- 
tact-Time Two-Stage Liquefaction Process (SCT-TSL), which con- 
sists of the first stage of a noncatalytic SCT reaction without mo- 
lecular hydrogen and the second stage of catalytic hydrocracking 
of SRC after deashing. The applicability of the process to a bitumi- 
nous coal was studied based on the analysis of SCT reaction mech- 
anism. The evaluation method of solvent quality has been estab- 
lished. The 0.1 t/day Process Development Unit (PDU) was oper- 
ated to establish the process using a subbituminous coal in Australia 
and a bituminous coal in USA. By the PDU operation, high oil 
yield more than 50 wt% (daf) was attained with low hydrogen con- 
sumption for both coals. 


35432 (PB—86-174463/XAB) Importance of active sites 
for char gasification in oxygen (air) and carbon dioxide. 
Annual report, October 1984-September 1985. Jenkins, R.G.; 
Piotrowski, A. (Pennsylvania State Univ., University Park 
(USA). Dept. of Materials Science and Engineering). Jan 
1986. 39p. NTIS, PC A03/MF AOl1. 

Gasification reactivities, in air and carbon dioxide, were de- 
termined by isothermal and nonisothermal thermogravimetric meth- 
ods for a range of coals and heat-treated coals. The coals were of 
varying rank, ranging from anthracite through lignite. Nonisother- 
mal reactivity data, in air, clearly indicate that as coal rank in- 
creases there is a decrease in gasification reactivity. The measured 
reactivity of a heat-treated coal is strongly influenced by the rank 
of the parent coal, heat-treatment temperature, heat treatment con- 
ditions and the inorganic species present in the coke/char. The 
catalytic influence of inorganic species on reactivity is greatest for 
chars derived from low-rank coals (lignite and subbituminous). In 
some cases, significant reduction of the minerals in high-rank coals 
(low-volatile bituminous and anthracite) prior to carbonization can 
result in modest increases in reactivity. Oxygen chemisorption, 
under controlled conditions has been utilized to provide a measure 
of carbon active concentration in the chars/cokes. 


35433 Low temperature aqueous ee of coal. 
Slegeir, W.A.; Healy, F.E.; Sapienza, R.S. (to Dept. of 
Energy , Washington, DC). "US patent 4,561,859. 31 Dec 
1985. oriled date 18 Apr 1985. vp. 

PAT-APPL-724431. 

This invention describes a chemical process for desulfurizing 
coal, especially adaptable to the treatment of coal-water slurries, at 
temperatures as low as ambient, comprising treating the coal with 
aqueous titanous chloride whereby hydrogen sulfide is liberated and 
the desulfurized coal is separated with the conversion of titanous 
chloride to titanium oxides. 


35434 Catalysts for carbon and coal gasification. McKee, 
pes W.; Kosky, P.G.; Spiro, C.L. (to t. of Energy, Wash- 

gton, DC). US Patent 4,558,027. 10 1985. Filed date 
25 May May 1984. vp. 

PAT-APPL-614077. 

Catalyst for the production of methane from carbon and/or 
coal by means of catalytic gasification. The catalyst composition 
containing at least two alkali metal salts. A particulate carbona- 
ceous substrate or carrier is used. 


35435 eS nee enthalpies and 
vaporization of 


entropies of 


xanthene at elevated tempera- 
tures. Sivaraman, A.; 


Kobayashi, R. (Rice Univ., cas 
TX). Journal of Chemical aa Engineering Data; "29: No. 4 
375-379(1984). 

Vapor pressures (6.35-817.29 mmHg) of xanthene, a polynu- 
clear aromatic (three-ring) compound containing an oxygen group, 
over the temperature range 423-589 K, were measured. The meas- 
urements were performed in a high-temperature static apparatus. 
Chebyshev polynomials have been used to fit the experimental 
vapor pressure data. The results have been further processed to 


01 COAL AND COAL PRODUCTS 
0106 Properties 


evaluate the enthalpies of vaporization and compared with the pre- 
dicted enthalpy values, by a recently developed generalized corre- 
lation which incorporates the renormalization group theory with 
the corresponding states principle. The entropies of vaporization 
were also evaluated at their respective temperatures for xanthene. 
12 references, 4 figures, 7 tables. 


Vapor pressures and enthalpies of vaporization of 
Gannon acridine, and 9-methylanthracene at elevated 
a Sivaraman, A.; Kobayashi, R. (Rice Univ., 
Hous TX). Journal of Chemical Thermodynamics; 15: 
1 271 1135(1983). 

Vapor pressures (0.13 to 197.99 kPa) were measured of three 
polynuclear compounds, one containing a sulfur group, the second 
containing pyridinic nitrogen, and the third a methyl group. The 
temperature ranges of the measurements were as follows: acridine, 
423.80 to 621.16 K; thianthrene, 430.79 to 593.01 K; and 9-methy- 
lanthracene, 423.76 to 587.64 K. The measurements were performed 
in a high-temperature static apparatus. For each compound Cheby- 
shev polynomials have been used to fit the experimental vapor pres- 
sures. The results have been further processed to evaluate the enth- 
alpies of vaporization. 12 references, 5 figures, 6 tables. 
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_— ALSO TO CITATION(S) 35458, 35553, 35554, 35555, 35556, 36449, 


35437 (PB—86-178183/XAB) Coal-based synthetic as- 
phalt. Final report. Guin, J.A.; Curtis, C.W.; Tarrer, A.R. 
(Auburn Univ., AL (USA). Dept. of Chemical Engineer- 
ing). Feb 1986. 137p. NTIS, PC A07/MF AOI. 

The objective of the work was to investigate in the laborato- 
ry the technical and economic aspects of the production of a syn- 
thetic asphalt from U.S. bituminous and subbituminous coals. 
Bench-scale autoclave hydrogenation experiments were used to 
produce coal-based asphalt cements from Illinois No. 6 bituminous 
coal and a Wyoming subbituminous coal. A factorially designed ex- 
periment showed that VTS of coal-based asphalts was insensitive to 
process conditions. Hydrated lime treatment lowered VTS slightly, 
but the polymer additive was required to achieve specification VTS 
values. Age hardening was primarily due to oxidation with a minor 
contribution from volatiles loss. Marshall stability testing shhowed 
the coal-based compacted mixes to have excellent resistance to plas- 
tic flow. Immersion compression testing showed high stability and 
retained strengths. 
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REFER ALSO TO CITATION(S) 35474, 35481, 35483, 35484, 35537, 36395, 
36403 


35438 (BCRNL-L—1548) Evaluation of the effect of coal 
cleaning on fugitive elements. Phase IV. Identification of min- 
eral forms in coal. Quarterly progress report No. 11, March 
1-May 31, 1986. Streeter, R.C. a (BCR National Lab., Mon- 
roeville, "PA (USA)). 20 Jun 1986. Contract "AC22- 
83PC62690. 9p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86012298. 

Work continued on the direct determination of antimony 
using the graphite furnace/atomic absorption procedure. Analysis 
of mineral constituents in the AF and AP coal low-temperature 
ashes was completed. 


35439 (CONF-8605132—1) Liquid chromatographic de- 
termination of benzo(a)pyrene at part-per-billion concentra- 
tions in highly-refined coal- and petroleum-derived fuels. 
Tomkins, B.A.; G370iest, W.H. (Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 17p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86011059. 

From 10. international symposium on column liquid chroma- 
tography; San Francisco, CA, USA (18 May 1986). 

Benzo(a)pyrene (BaP), a well-known carcinogen, is frequent- 
ly measured as an “indicator” of the potential dermal tumorigeni- 
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city of a sample. The present sequential HPLC/HPLC method 
overcomes problems in trace-level sample enrichment and recovery 
correction encountered earlier. Five g of naphtha or fuel oil are di- 
luted to 10 mL with methylene chloride and spiked with a small 
quantity (Ca. 0.25 yg) of carbon-14 labeled BaP tracer. A BaP-en- 
riched fraction is obtained from a 1 mL aliquot of this simple using 
a semipreparative-scale Partisil PAC 10 column (10% methylene 
chloride/hexane eluent), and concentrated to exactly 0.3, 0.5, or 1.0 
mL (acetonitrile solvent). Quantitation is performed using a reverse- 
phase Vydac 201 TP 5415 column (75/25 v/v acetonitrile/water 
eluent) and a Waters Model 420 E/420 AC fluorescence detector 
employing an excitation/emission filter pair of 360/425 nm. The re- 
covery of the radiolabeled tracer is evaluated by combusting 50 »L 
of the final isolate in pure oxygen, collecting the liberated carbon- 
14 CO, in an alkaline desorber and liquid scintillation spectroscopy. 
The recovery of BaP normally exceeds 90%; however, values as 
low as ca. 50% are occasionally observed. Potential matrix interfer- 
ences in the recovery determination are eliminated via sample com- 
bustion. The nominal precision of the overall method is approxi- 
mately +- 30% relative standard deviation at a BaP concentration 
of 30 ppb. The nominal analysis time for a single sample is approxi- 
mately 4 hr. 7 refs., 2 figs., 1 tab. 


35440 (DOE/ER/10982—6) Prediction of - 
ic properties of coal derivatives. Progress report, September 
1, 1985-August 31, 1986. Donohue, M.D. (Johns Hopkins 
Univ., Baltimore, MD (USA). Dept. of Chemical Engineer- 
ing). May 1986. Contract AC02-81ER10982. 40p. NTIS, PC 
A03/MF A011; GPO Dep. File Number DE86011708. 

In this report, the progress of our efforts toward understand- 
ing molecular behavior and its effect on thermodynamic properties 
is presented. The theory has been developed to treat fluids and 
fluid mixtures with various molecular interactions, including inter- 
molecular associations. Experiments also were performed for 
binary, ternary and quaternary mixtures containing model coal 
compounds and supercritical carbon dioxide at high pressures. Our 
progress, both theoretical and experimental, is presented below in 
the following order: (1) Application of Associated-Perturbed-Aniso- 
tropic-Chain Theory (APACT) to fluid mixtures containing one as- 
sociating component (such as water, alcohol and acid) and a dilu- 
ent. (2) Generalization of APACT to treat solubility enhancements 
using solvating entrainers and testing these equations with model 
coal compounds in high pressure carbon dioxide. (3) Application of 
the Simplified-Perturbed-Hard-Chain theory (SPHCT) to mixtures 
containing more than fifteen conmponents. (4) Derivation of a 
simple equation of state, called COMPACT, to treat fluid mixtures 
containing associating compounds. (5) Prediction of properties of 
systems containing a supercritical fluid using the Perturbed-Aniso- 
tropic-Chain theory (PACT). (6) Completion of reformulation of 
PACT to account for group-group interactions when several non- 
polar functional groups are present. (7) Experimental investigation 
of extracting valuable chemicals from coal liquids using supercriti- 
cal carbon dioxide with methanol as cosolvent. (8) Experimental 
measurements of phase compositions and densities of coal com- 
pounds in high pressure carbon dioxide. 14 refs., 18 figs. 


35441 (@OE/EV/10244—T4) Field flow fractionation in 
the analysis of energy-related materials. Progress report, 
August 1, 1979-January 31, 1981. Giddings, J.C. (Utah 
Univ., Salt Lake City (USA)). Oct 1980. Contract AC02- 
79EV 10244. 24p. NTIS, PC A002. File Number 
DE86010589. 

Progress is reported in four categories, and is summarized as 
follows: (1) Water Quality and Energy Development. A concentra- 
tion procedure was developed and tested to handle diluted particle 
systems including natural water. Elemental analysis of fractions 
showed distinct tends across the fractogram. (2) Air Particulates. 
The retention behavior of large (> 1 pm) air particulates was mod- 


queous carriers, and various coal liquids were run. (4) Basic Parti- 
cle Characterization. Simple particle populations were used to de- 
velop improved techniques for characterizing both colloidal and 
larger particles. 7 figs. 
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35442 (DOE/FE/60181—200) Ash and slag characteriza- 
tion - gasification. Falcone, S.K. (North Dakota Univ., 
Grand Forks (USA). Energy Research Center). 1986. Con- 
tract FC21-83FE60181. 12p. (CONF-860649—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86011601. 

From 6. annual gasification contractors’ meeting; Morgan- 
town, WV, USA (24 Jun 1986). 

The objective of this research project is the development of 
a unified picture of chemical and mineralogical changes occurring 
during ashing and slagging of low-rank coals and associated 
changes in certain slag physical properties during gasification. This 
project consists of two parts. The first is a study of the effects of 
ashing conditions on the mineralogical and bulk chemical composi- 
tion of ashes or slags derived from low-rank coals. The second is a 
study of two thermophysical properties of coal ash slags under re- 
ducing conditions as they relate to composition and temperatures. 
The slag properties of special interest addressed in this project are 
viscosity and surface tension. The ashing study involves a suite of 
approximately fifteen coals ashed at 150°C, 750°C, and 1000°C. 
The mineralogy and bulk chemical composition of the ash are de- 
termined by x-ray diffraction and x-ray fluorescence. 5 refs., 4 tabs. 


35443 (DOE/MC/19210—T2) Computed tomography of 
coals. Quarterly technical progress report No. 10, January 1- 
March 31, 1985. Maylotte, D.H.; Kosky, P.G.; Spiro, C.L.; 
Lamby, E.J. (General Electric Co., Schenectady, 
(USA). Research and Development Center; Pennsylvania 
State Univ., University Park (USA)). 1985. Contract AC21- 
82MC19210. 43p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE86011849. 

A comparison between x-ray computed tomography (CT) 
and petrography was made. Considerable effort was made to ensure 
that CT and reflectance images were taken on precisely the same 
plane within several lumps of coal spanning the ranks. Resultant 
CT and reflectance images were taken, displayed, oriented, and 
scaled prior to pixel-by-pixel comparison. Qualitative agreement be- 
tween CT and optical reflectance images was obtained. Gross fea- 
tures such as bedding planes, porosity, cracks, voids, and regions of 
high mineralization were generally correlated. However, quantita- 
tive agreement between the two techniques was not observed. Sev- 
eral possible reasons for this were identified. The two most signifi- 
cant factors were: (1) the inability to align the coals on the auto- 
mated reflectance microscope within 0.5mm of true horizontal and 
vertical (with respect to the axes on the corresponding CT image) 
coupled with the unavailability of a suitable algorithm to quantita- 
tively rotate the images into alignment; and (2) the theoretical limi- 
tations associated with clay minerals which have high density and 
low reflectance, coupled with their high degree of dissemination 
and submicron size distribution. Because of the fine particle size 
and distribution, corrections for regions with high clay contents 
were not possible. 3 refs., 16 figs., 4 tabs. 


35444 (DOE/PC/50813—11) Effects of stresses on opti- 


cal and chemical properties of coal. Technical progress report, 
Februavy 1-April 30, 1985. Ting, F.T.C. (West Virginia 
Univ., Morgantown (USA). Dept. of Geology and Geogra- 
phy). 1985. Contract FG22-82PC50813. 46p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86011866. 

This study was to investigate the relationship between bire- 
flectance ratio of vitrinite and methane concentration in coals. The 
precise relationship between them is difficult to find because of the 
escaping of methane. Microporosity was used because microporo- 
sity influences methane concentration. The measurements of bire- 
flectance ratio of vitrinite were made on a Leitz Orthoplan reflect- 
ed light microscope and measurements of microporosity were made 
on a desorption apparatus. The results of this study show that a re- 
lationship between optical anisotropy and methane concentration in 
coal does exist. Coals of higher bereflectance ratio of vitrinite have 
lower desorption values (lower microporosity). When ranks are the 
same, coals of bireflectance ratio greater than 0.17 tend to have 
lower desorption values than that of coals of bireflectance ratio 
lower than 0.14. Therefore, high optical ‘anisotropy suggests that 
methane produced during coalification due to breaking off of cross- 
links under extensive pressures occur as “free methane” without 
being trapped inside micropores. This study can-be utilized to pre- 
dict methane concentration during mining operations or mining 
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planning. It also has a potential application to exploration of coal 
gas as natural gas. 36 refs., 5 figs. 


35445 (DOE/PC/50813—12) Effects of stresses on opti- 
cal and chemical properties of coal. Technical progress report, 
May 1, 1985-July 31, 1985. Ting, F.T.C. (West Virginia 
Univ., Morgantown (USA). Dept. of Geology and Geogra- 
phy). 1985. Contract FG22-82PC50813. 63p. NTIS, PC 
A04/MF A011; 1; GPO Dep. File Number DE86012068. 

The purpose of this study was to investigate the orientation 
of the reflectance indicatrix of vitrinite and relate it to the coalifica- 
tion history of coal seams. A technique was developed to measure 
and calculate the direction of the optical axis of vitrinite, and be- 
cause of the biaxiality of anthracite, both uniaxial and biaxial indica- 
trix models were taken into consideration. A series of coal samples 
of different rank and from different geographic locations (anthracite 
from Pennsylvania, and bituminous coal from highly tectonically 
disturbed regions in the Canadian Rockies and from the Appalach- 
ian coal region) were collected and examined. The analysis results 
illustrate that in both Canadian Rockies and Appalachian coal 
region, at least in the sampled areas, the optical axes exhibit a 
“fixed” angular relationship with stratification. These suggest that 
coalification was achieved prior to folding in those two studied 
areas. Furthermore, the large angle between the normal of the bed- 
ding and the minimum reflectance axis of the coals from the Cana- 
dian Rockies indicates that the lateral stress had played a more im- 
portant role during coalification in this area than in the Appalach- 
ian coal region. Bituminous coal samples were subjected to uniaxial 
load deformation at elevated temperature and examined microscopi- 
cally. The laboratory results indicate an optical axis rotation of up 
to 17 degrees when the coal samples were heated to 330°C, and 
under 150 Ib load for 5 hours. This result provides evidence sup- 
porting the idea that the optical axis orientation is determined by 
the resultant stress of the vertical load stress and the lateral com- 
pressive stress during the stage of coalification. The reflectance in- 
dicatrix can be applied to: (1) detect potential ground control prob- 
lems in coal mines, and (2) help to distinguish good from bad oil 
sites in oil exploration. 33 refs., 11 figs., 4 tabs. 


35446 ee Phase behavior of coal 
for correlation 


fluids: data development. Report for the 
period: February 1-April 30, 1986. Robinson, R.L. Jr. (Okla- 
homa State Univ., Stillwater (USA). School of Chemical 
a. 6 Jun 1986. Contract FG22-83PC60039. 10p. 

PC A02/MF AOl; GPO Dep. File Number 
DESI 1579. 

The effective design and operation of processes for conver- 
sion of coal to fluid fuels require accurate knowledge of the phase 
behavior of the fluid mixtures encountered in the conversion proc- 
esses. Multiple phases are present in essentially all stages of feed 

preparation, conversion reactions and product separation; thus, 
knowledge of the behavior of these multiple phases is important in 
each step. The overall objective of the author’s work is to develop 
accurate predictive methods for representation of vapor-liquid equi- 
libria in systems encountered in coal-conversion processes. During 
the present report period, data have been obtained on the solubility 
of ethane in the ic solvents n-dodecane (nCi2) at 373.2K, in 
n-eicosane (nC2o) at 323.2, 373.2 and 423.2K, in n-octacosane (nC2s) 
at 348.1, 373.2 and 423.2K, and in n-hexatriacontane (nCse) at 373.2 
and 423.2K. These data can be described with average absolute 
errors of no more than 0.003 mole fraction CO. by the Soave or 
Peng-Robinson equations of state if two binary interaction param- 
eters per isotherm are used. 2 refs., 5 tabs. 


35447 (DOE/PC/80517—T3) Improving the stability of 
coal slurries. Quarterly progress report, March 15-June 15, 
1986. Fogler, H.S. (Michigan Univ., Ann Arbor (USA). 


a Chemical eering). 1986. Contract FG22- 
85 17. 24p. NTIS, A02/MF A01; GPO Dep. File 
Number DE86011743. 


In this report, we will describe the progress of our research 
in two key areas. The twin objectives of this research are: (a) to 
examine the effectiveness of hydrocolloids as stabilizers of coal- 
water slurries and (b) to gain an understanding of the mechanism of 
stabilization through the use of monodisperse polystyrene lattices as 
model systems. Sedimentation tests with ultrafine ground coal in 
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presence and absence of gum tragacanth have been carried out. An 
isotherm of gum tragacanth binding to coal surface has been gener- 
ated. We have also conducted rheological studies to characterize 
the stabilized coal-water slurries. Similar experiments with -200 
mesh coal are currently under way. In the case of model system 
studies, the effect of article size on the gum tragacanth induced sta- 
bility has been studied. Initial experiments on the effects of in- 
creased electrolyte concentration and the addition of nonsolvents 
like ethanol to the continuous phase have been undertaken. 9 refs., 
16 figs., 1 tab. 


35448 (IEA/ICTIS/TR—32) Nuclear magnetic resonance 
studies of coal. Davidson, R.M. (International Energy 
Agency Coal Research, London (UK)). Jan 1986. 107p. 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE86901481. 

Recent, mainly post-1980, literature on the applications of 
nuclear magnetic resonance, nmr, spectroscopy to coal and coal-de- 
rived products is reviewed. After a brief introduction to the funda- 
mental principles of the nmr phenomenon, the use of chemical 
shifts in 1H and °C nmr spectra to characterise coal is discussed. 
Solid state studies are examined including the, by now almost con- 
ventional, technique of cross polarization with magic angle spin- 
ning. CP/MAS. The concept and practice of spectral editing are 
described. This involves manipulating the spectra to yield informa- 
tion concerning the presence of various carbon types which might 
otherwise remain ‘hidden’ under the rather featureless spectral re- 
gions. The use of nmr data to calculate structural parameters is 
considered. The problem of the quantitative reliability of nmr data 
is addressed but it is noted that this question is as yet unresolved. 
The review then turns to examine the information which nmr has 
provided concerning the structural features of coal, its origins and 
evolution, and its chemical behavior. Particular attention is paid to 
studies of coal pyrolysis, including ‘H nmr reaction time thermal 
analysis, and to hydrogenative liquefaction. It is generally consid- 
ered that advent of improved nmr techniques has made an apprecia- 
ble contribution to the analysis and understanding of coal in recent 
years. 305 refs. 


35449 (iS-M—559) Solvent swelling of Coal 2. Investiga- 
tion of steric requirements. Aida, T.; Squires, T.G. (Ames 
Lab., IA (USA)). 1985. Contract W-7405-ENG-82. 7p. 
(CONF-850417—30). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011125. 
From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Some time ago it was established that, as a solid, micropor- 
ous material, coal behaves as a molecular sieve, i.e., it discriminates 
among molecules diffusing into the pore system on the basis of size, 
shape, and functionality. It seems to us that the process by which 
solvent molecules penetrate the solid coal matrix should be similar- 
ly selective. The investigation of such phenomena is important, not 
only from the perspective of understanding the accessibility of 
chemical agents to sites within the coal matrix, but for the rational 
design of chemical conversion processes. Recently, we developed a 
new method for accurately measuring both the dynamic and equi- 
librium solvent swelling behavior of coal. (Green, T.J.; Larsen, 
J.W. Fuel 1984, 63, 1539). Here, we report the initial application of 
these techniques to the investigation of accessibility phenomena. 
From this study, which examines the steric interactions between 
solvent and coal, we expect to obtain a better understanding of the 
mechanism by which chemical agents penetrate the coal matrix. 4 
refs., 1 fig., 7 tabs. 


35450 (NP—6770108) Rheological behaviour of aqueous 
coal suspensions and the effect on this of additives, with a 
view to its use in coal gasification plant. Richter, B. (Dort- 
mund Univ. (Germany, F.R.). Abt. Chemietechnik). 2 Jul 
1984. 119p. (In German). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86770108 

Coal/water suspensions of the degree of fineness examined 
here generally show a viscous and thixotropic flow behaviour in 
shear flow. Their rheological properties depend on the type of flow 
due to the different space change mechanisms. These suspensions 
have a quasi-Newtonian character in expanded flow. Highly con- 
centrated coal suspensions have much higher viscosities in expand- 
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ed flow than in shear flow. The ability to flow is also affected by 
the grain size spectrum of the coal, where increasing the range of 
grain sizes or using bimodal instead of unimodal distribution re- 
duces the viscosity. The rheological properties of suspensions with 
different sorts of coal are similar, but the viscosity increases with 
higher proportions of minerals which can swell. For economic rea- 
sons, the use of such suspensions in coal gasification plant or for 
transport of coal through pipes requires as high a concentration of 
coal as possible. By adding suitable additives (usually special ten- 
sides) it is possible to increase the solid content of a suspension 
with the same good flow properties. The method of operation of 
these additives is based on the formation of additional electrostatic 
and/or steric repulsion forces by adsorption of the material on the 
coal surface. (orig./EF). 


35451 (PB—86-174364/XAB) Application of unconven- 
tional solvents and *?Cf-plasma desorption spectrometry to 
studies of coal. Final report, February 1982-August 1985. 
Zoeller, J.H.; Zingaro, R.A.; Macfarlane, R.D. (Texas A 
and M Univ., College Station (USA). Dept. of Chemistry). 
Dec 1985. 261p. S, PC A12/MF AO1. 

Pure organic compounds and coal extracts were studied by 
the technique of Californium-252 Plasma Desorption Mass Spec- 
trometry (PDMS), in which ions are devolatilized in a plasma 
formed by an impacting fission fragment. Patterns of parent and 
fragment ions identified in the spectra of pure compounds facilitate 
the identification of families of aromatic, hydroaromatic and pheno- 
lic constituents in the spectra of coal extracts. Other categories of 
ions identified include light carbonium ions, recombinant ions, and 
four types of carbonaceous ions. The carbonaceous ions are poly- 
mers based on the C(1), C(2), and C(6)H(2) repeating units, and 
their occurrence in PDMS spectra is related to substrate aromati- 
city. The dimethyl sulfoxide extracts of two lignites were solvent 
partitioned into four soluble fractions of very diverse chemistry. 
The hexane-soluble bitumen fraction is a concentrate of fossil ter- 
penes. The asphaltene-preasphaltene fraction shows hydroaromatic 
patterns in its PDMS spectrum. The DMSO-soluble, tetrahydrofu- 
ran-insoluble fraction exhibits aromaticity and fixed-carbon value 
comparable to that of the DMSO-insoluble residue, and retains or- 
ganic-bound cations. Aromatic and etheric functionalities display a 
wide spectrum of reactivity towards ruthenium tetroxide. 


ee Laser micropyrolysis of 
coal macerals. annual report, november 1984-october 1985. 

J. (Pennsylvania State Univ., University Park 
= Davey Lab.). Dec 1985. 20p. NTIS, PC A02/MF 


Two advantages are gained through the use of laser irradia- 
tion to pyrolyze coal. The ability to focus the laser output enables 
the selective pyrolysis of individual macerals to be made. Secondly, 
the laser power can be chosen so that selective bond breaking will 
occur. Information gained in the analysis of a series of coals and 
polymers by laser-induced pyrolysis within the ionization chamber 
of a time-of-flight spectrometer has shown that the process of 
surface heating enables primary products, fragments of the original 
coal structure, to be detected. The results indicate that the vitrinite 
maceral in coal is composed of a small number of one- and two- 
ring aromatic and hydroaromatic groups linked by short aliphatic 
bridges. Correlations can be made between both the degree of hy- 
droaromaticity and aliphatic bridge length with vitrinite reflec- 
tance. 


35453 In situ particle size measurements using a two- 
Wang, J.C.; Hencken, K.R.; 


color laser scattering technique. 

. (Sandia - National or Livermore, CA 94550). pp 31. 1- 
31.5 of Proceedings of the international symposium work- 
shop on particulate and multi-phase processes. <3 
Veziroglu, T.N. Coral Gables, FL; Gam Energy Research 
Institute (1985). (CONF-850406—). 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

A conventional optical particle counter uses the light scat- 
tered from individual particles as a means to measure their sizes. It 
measures one particle at a time and must reject measurements from 
multiple particles. For a given incident light intensity, one can 
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relate the measured scattered light intensity to the particle size 
based on Mie theory and calibration techniques employing pinholes 
and droplets of known size. However, the intensity of the incident 
light at the scattering volume also has to be known or measured 
because the theory and calibration measurements are all scaled to 
this intensity. When a laser beam is used as an illuminating source, 
one has to recognize the inherent Gaussian radial intensity distribu- 
tion in the plane perpendicular to it axis. If one uses only the scat- 
tered light intensity as a means to measure particle size, he has to 
know where the particle is inside the laser beam when the scattered 
light is measured. Otherwise, particles of different sizes can yield 
the same amount of scattered light depending on where they are in 
the laser beam. One can either accept this Gaussian distribution in- 
tensity and use a deconvolution scheme to compute the particle size 
distribution from the measured scattered light intensity distribution, 
or use a second scattered light intensity measurement at different 
angle to cancel the incident intensity dependence. The authors have 
developed a new method to measure only those particles inside a 
known intensity region of the incident laser beam, thus eliminated 
the need of measuring the incident light intensity for each particle. 
Their method not only improves the measurement accuracy, but 
also simplifies the data analysis process of a conventional optical 
particle counter. In this paper, they describe in detail an experimen- 
tal technique and the results of size measurements for water drop- 
lets and pulverized coal particles. 


35454 Chemistry and structure of coals: Evaluation of 
chemistry and reactions of fine particles by Diffuse Reflec- 
tance Infrared Spectroscopy. Fuller, E.L.; Smyril, N.R.; 
Howell, R.L. (Lab., Martin Marietta Energy Systems, Plant, 
Oak Ridge, TN 37831). pp 50.10 of Proceedings of the 
international symposium workshop on particulate and multi- 
phase processes. Ariman, T.; Veziroglu, T.N. Coral Gables, 
FL; Clean Energy Research a (1985). (CONF- 
850406—). Contract AC05-84OR2 

From International symposium pn workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

Diffuse Reflectance Infrared Spectroscopy (DRIS) provides 
the researcher/analyst with more chemical and structural informa- 
tion pertaining to the surface region of coal than any other given 
technique. The results can be obtained with a minimum of sample 
preparation, free from support encumbrances (KBr, KCl, nujol, 
etc.) which can perturb surface species and serve as barriers for de- 
sired chemical reactions. This work shows the versatility of DRIS 
for evaluating the composition of the complex mixtures that are 
won from coal mines. Distinct DRIS features are observed and uti- 
lized for qualitative/quantitative analyses of various inorganic com- 
ponents (kaolinites, illites, silica, calcite, etc.), of moisture (both bed 
moisture and bound water), and of organic components (aromatic 
hydrogen, aliphatic hydrogen, hydroxyls, carbonyls, etc.). The 
comprehensive versatility of the infrared activity allows us to fur- 
ther subdivide each of these categories (i.e., keto-, aldo-, acido-, an- 
hydro-, and carbonato- carboxyl groups) for a more complete anal- 
ysis of samples. Described is the DRIS reaction cell developed for 
obtaining premium spectra and for monitoring reactions in real time 
as various gases are reacted with the solid substrates at controlled 
temperature (77 to 800 K) and pressure (10E~5 to 10E** torr). 
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REFER ALSO TO CITATION(S) 35408, 35459, 35845, 36631 


35455 (DOE/FE/60181—177) Comparative costs of flue 
gas desulfurization. Advantages of pressure hydrated lime in- 
jection. Bobman, M.H.; Weber, G.F.; Dorchak, T.P. (North 
Dakota Univ., Grand Forks (USA). Energy Research 
Center; USDOE Grand Forks Project Office, ND). 1986. 
Contract FC21-83FE60181. 25p. (CONF-860634—2). NTIS, 
PC A02/MF A011; GPO Dep. File Number DE86011602. 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Costs of pressure-hydrated lime injection (PHLI) for the 
control of SO2 emissions were developed and compared to lime 
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spray dryer absorbers (SDA) operating under identical design con- 
ditions. In the PHLI process, dry sorbent is injected into the upper 
furnace region and the sulfated particulate collected in a down- 
stream baghouse or electrostatic precipitator. In SDA processes, in- 
creasingly used for low sulfur coals, flue gas SO. contacts lime 
slurries in large reactor vessels with subsequent collection of the 
dried particulate in a downstream baghouse. Therefore PHLI can 
have decisive economic advantage over SDA due to the elimina- 
tion of complex absorption vessels and water chemistry, and reac- 
tor pressure drop with overall reductions in labor and water con- 
sumption. The evaluations demonstrated PHLI cost-effectiveness 
over lime SDA over the entire range of operating conditions inves- 
tigated. Under the worst conditions for PHLI, i.e., operating at the 
larger new plant, firing a 1% sulfur coal with a 25% sorbent utili- 
zation, PHLI affords a 25% savings in levelized revenue over 
SDA; for the analogous retrofit conditions, PHLI produces a 35% 
savings. When sorbent utilization rises to 75%, PHLI savings in- 
crease to about 65% of SDA costs for both new and retrofit de- 
signs. In absolute terms, capital costs for retrofit PHLI are low, 
ranging closely about $55 per kW at the 50% sorbent utilization 
rate; for the new plant, capital costs are more sensitive to sulfur 
content, ranging from $33 to $62, at a 50% utilization rate. 20 refs., 
9 figs., 5 tabs. 


35456 (PB—86-176104/XAB) Manual method for meas- 
urement of reduced sulfur compounds. Margeson, J.H.; 
Knoll, J.E.; Midgett, M.R.; Ferguson, B.B.; Schworer, P.J. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Monitoring and Systems 
Lab.). 1985. 9p. (EPA/600/J—85/340). NTIS PC AQ2/MF 
AOl. 

A manual method for measuring reduced sulfur compounds 
in Kraft pulp mill and sulfur recovery-plant emissions was evaluat- 
ed. The method involves removing SO2 from the gas stream (if 
present) with a citric acid-potassium citrate buffer, that passes re- 
duced sulfur compounds; thermal oxidation of all reduced sulfur 
compounds to SO; collection of the SO2 in H2O:; and a titrimetric 
analysis of the H2O2 for SO,*. A heated filter removes a alkaline 
particulate matter that would produce a negative interference if ab- 
sorbed by the buffer. The method is unbiased provided that non- 
regulated reduced sulfur compounds such as COS (Kraft pulp mills) 
and thiophene (sulfur recovery plants) are not present in the emis- 
sions. If present, these compounds will be oxidized to SO. and 
thereby produce a positive bias. The precision of the method ranges 
from 1 to 7% relative standard diviation. 


35457 (PB—86-183001/XAB) Reclamation of a 
ash piles. Wysocki, W. (Central Research and 

for Opencast ry] ir (Poland)). Apr oe. 3531 353p. 
NTIS, PC A16/MF A\ 

The objective of = study was to develop methods for re- 
claiming ash-disposal piles for the ultimate use as agricultural or 
forest lands. The ashes studied were strongly alkaline and contained 
considerable amounts of salts and toxic boron. The ashes were pro- 
duced from burning bituminous coal which produced aluminum-sili- 
con ashes and from lignite which produced calcium-sulfate ashes. 
The report is the second describing this project. The first report 
contained a review of literature and described the ash analysis; the 
greenhouse pot studies; the preparation of the ash disposal piles; 
and the early grass, legume, and tree field studies. It was published 
as EPA report 600/7-79-128, Reclamation of Alkaline Ash Piles 
and Protection of Their Environment Against Dusting, by Wladys- 
law Wysocki, July 1979. The second report describes the remainder 
of the field studies. 


35458 (PB—86-192283/XAB) Coal-gasification environ- 
mental data summary: solid wastes and by- tars. Final 
report, September 1984-December 1985. Eklund, A.G. 
(Radian Corp., Austin, TX (USA)). Apr 1986. 171p. NTIS, 
PC A08 AOl. 

This report, one of several data summary reports on the en- 
vironmental aspects and pollutants specific to coal gasification, ad- 
dresses characteristics of solid wastes (ash and cyclone dust) and 
by-product tars and oils analyzed in nine EPA source tests and 
evaluation studies and limited other data. Objectives of the report 
were to compile and summarize solid-waste properties and identify 
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behavioral trends. Results of this data compilation showed that 
gasifier ash and cyclone dust are nonhazardous under RCRA and 
negative according to selected bioassays. However, ash composi- 
tions differed with different processes, operating conditions, and 
feedstocks. Tars and oils are more likely to pose environmental 
problems due to detectable concentrations of polynuclear aromatic 
compounds, other toxic and carcinogenic organic compounds, and 
entrained trace elements. However, high heating values of tars and 
oils make them candidates for use as fuels if the organic residues 
are treated properly. Engineering and leaching properties of gasifier 
solid wastes are not sufficiently defined to allow a good evaluation 
of disposal alternatives. 
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— ALSO TO CITATION(S) 35429, 35468, 35489, 35848, 36745, 36749, 


35459 (DOE/FC/10120—2045) Attenuation capacity of 
western North Dakota overburden sediments. Final report. 
Hassett, D.J.; Groenewold, G.H. (North Dakota Univ., 
Grand Forks (USA). North Dakota Mining and Mineral Re- 

sources Research Inst.). Apr 1986. Contract AK18- 
80FC10120. 112p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE86011089. 

The objective of this project was to determine the cation 
and anion attenuation capacity of typical North Dakota overburden 
materials from three surface mine sites. The two overburden types 
that were chosen were a sandy silt and a clay. These sediments 
were evaluated in both oxidized and reduced states. Attenuation ex- 
periments were performed in which these sediments were treated 
with solutions of selected cations and anions at known concentra- 
tions. Attenuating solutions contained arsenic, selenium, molybde- 
num, cadmium, iron, calcium, sodium, and sulfate. These experi- 
ments were repeated at various concentration levels at four varying 
degrees of alkalinity and at two ionic strengths. 22 refs., 9 figs., 6 
tabs. 


35460 (PB—86-167012/XAB) Environmental assessment: 
source test and evaluation report - Stoic low-btu gasifier. 
Final report, a 1980-December 1981. Fuchs, M. ~ 
McDevitt, M.A.; Lewis, D.S.; Hudak, C.E. (Radian Co 
— TX (USA). “Feb 1986. 309p. NTIS, PC A14/ME 
AO 

This report gives results of a source test and evaluation of 
the Foster Wheeler/Stoic gasifier at the University of Minnesota- 
Duluth. The test, from February 23 to March 6, 1981, was designed 
to collect data pertinent to an environmental assessment of the 
Foster Wheeler/Stoic two-stage gasification process, including 
evaluation of the emissions from the combustion of both the prod- 
uct gas and the byproduct electrostatic precipitator (ESP) oil. Dis- 
tribution of minor and trace elements in the product, byproduct, 
and discharge streams was calculated from elemental mass flow 
rates. Extractable organic material in product gas, byproduct ESP 
oil, and discharge streams was characterized by total organic load- 
ing and by gas chromatographic analysis. Priority pollutants were 
identified and quantitated for major streams. Test results indicated 
that combustion of ESP oil and product gas destroyed priority or- 
ganic pollutants to the extent that less than 1% of the original 
levels were detected. Also, most of the hydrocarbons (C1-C6) 
present in the combined product gas were destroyed by combus- 
tion. 


35461 (PB—86-167111/XAB) Environmental assessment: 
source test and evaluation report. Addendum - Lurgi-type 
medium-Btu gasification. Volume 1. Technical report and Ap- 
pendix A. Bombaugh, K.J. (Radian Corp., Austin, TX 
(USA)). Feb 1986. 132p. NTIS, PC A07/MF AO1. 

The report is an addendum to a 1981 environmental assess- 
ment source test and evaluation report (EPA-600/7-81-142) on 
Lurgi-type medium-Btu gasification in Kosovo, Yugoslavia. It con- 
tains analytical data on 21 gasification plant streams, not included in 
the final report. Condensable organics from the plant’s major gas, 
solid-phase, and selected liquid-phase streams were characterized by 
the EPA protocol for a Level 1 source assessment to determine the 





01 COAL AND COAL PRODUCTS 
0109 Environmental Aspects 


mass distribution of chemical classes they contained. GC-MS analy- 
ses were performed on gas-stream condensates to quantify their 
levels of hazardous PNAs. Profiles of-the sulfur- and nitrogen-bear- 
ing species in these condensates were obtained with element-specif- 
ic GC detectors. 


35462 (PB—86-167129/XAB) Environmental assessment: 
source test and evaluation report. Addendum - Lurgi-type 
medium-Btu gasification. Volume 2. Appendix B. Bombaugh, 
K.J. (Radian Corp 2 aaa TX (USA)). Feb 1986. 325p. 
NTIS, PC A14/MF° Aol 

The report is an addendum to a 1981 environmental assess- 
ment source test and evaluation report (EPA-600/7-81-142) on 
Lurgi-type medium-Btu gasification in Kosovo, Yugoslavia. It con- 
tains analytical data on 21 gasification plant streams, not included in 
the final report. Condensable organics from the plant’s major gas, 
solid-phase, and selected liquid-phase streams were characterized by 
the EPA protocol for a Level 1 source assessment to determine the 
mass distribution of chemical classes they contained. GC-MS analy- 
ses were performed on gas-stream condensates to quantify their 
levels of hazardous PNAs. Profiles of the sulfur- and nitrogen-bear- 
ing species in these condensates were obtained with element-specif- 
ic GC detectors. 


35463 (PB—86-179645/XAB) Continued analysis and 
derivation of a method to model pit retention. Winges, K.D.; 
Cole, C.F. (TRC Environmental Consultants, Inc., Engle- 
wood, CO (USA)). Jan 1986. 117p. NTIS, PC A06/MF 
A0l1. 


Results are summarized of a continuing effort to better un- 
derstand the dispersion and transport of particulate matter released 
within surface coal mines. The report examines the relationship be- 
tween critical meteorological parameters in an effort to refine an 
existing model algorithm to determine escape fraction. Methods to 
incorporate calculated particulate matter escape fractions into a 
regulatory air quality model are proposed, and FORTRAN pro- 
gram listings of four alternatives are included. 


35464 (PB—86-192267/XAB) Coal-gasification environ- 
mental data summary: low- and medium-Btu wastewaters. 
Final report, September 1984-December 1985. Castaldi, F.J.; 
Skinner, F.D. (Radian Corp., Austin, TX (USA)). Apr 1986. 
122p. NTIS, PC A06/MF AO1. 

The report is a compilation of environmental characteriza- 
tion data for wastewaters from low- and medium-Btu coal-gasifica- 
tion facilities. Fixed-bed, entrained-bed, and ash-agglomerating flu- 
idized-bed coal-gasification processes were examined. The fixed-bed 
gasifiers are the Chapman, Wellman-Galusha, Riley, Foster Wheel- 
er/STOIC, and Lurgi-type processes. The entrained-bed gasifiers 
are the Koppers-Totzek and Texaco processes. The KRW-PDU 


was used as an example of an ash-agglomerating fludized-bed proc- . 


ess. The types of wastewaters examined from the various coal-gas- 
ification processes are product gas-quench condensates, cyclone 
dust-quench waters, ash-pan waters, gas compression and cooling 
condensates, acid-gas-removal waters, and leachates from slag and 
ash-disposal facilities. The available wastewater quality and quanti- 
ty data for these aqueous waste streams are assembled, and the as- 
sociated environmental significance is addressed. 


35465 (PB—86-192275/XAB) Coal-gasification environ- 
mental data summary: sulfur and nitrogen species. Final 
report, September 1984-December 1985. Kilpatrick, M. 
(Radin Corp., Austin, TX (USA)). Apr 1986. P38. NTIS, 
PC A05/MF AO1. 

The report summarizes data on sulfur and nitrogen species 
from the source test and environmental assessment studies of low- 
and medium-Btu gasification processes sponsored by the EPA be- 
tween 1977 and 1981. The data are focused on the composition and 
distribution of the major streams from the gasifier unit. Material ac- 
countability, elemental distribution, and species distributions are in- 
cluded for sulfur and nitrogen. Consistent trends in the collected 
data, comparison with the results of some laboratory studies, and 
‘correlations with some fundamental chemical relationships are 
given. 
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35466 (NMRDI—2-73-4304) Quality assessment of strip- 
pable coals in New Mexico, Year I, Phase II, Fruitland and 
Cleary coals in the San Juan Basin of northwestern New 
Mexico. Roybal, G.H.; Campbell, F.W.; Beaumont, E.C.; 
Cohen, A.D.; Kuellmer, F.J.; Kottlowski, F.E. (New 
Mexico Bureau of Mines and Mineral Resources, Socorro 
(USA)). May 1986. 102p. NTIS, PC A06/MF AOl - 
NMRDI, Univ. of New Mexico, 457 Washington SE, Al- 
berquerque, NM 87108. File Number DE86901456. 
Drill sites spaced about 2 miles apart along the down-dip 
edge of strippable coal yielded 350 coal-core samples from 49 
Fruitland Formation and 16 Cleary-Menefee locations in the San 
Juan Basin. Extensive chemical analyses and representative petro- 
graphic descriptions characterize the sampled coals and indicate 
their commercial qualities. 9 refs., 19 figs., 12 tabs. 


35467 (NP—6901447) Primary geologic controls on coal- 
bed methane content. Thomas, W.A.; Hines, R.A. (Alabama 
Univ., University (USA). Dept. of Geology). 12 Dec 1985. 
121p. SOMED, Univ. of Ale abama, Box 6282, University 
(Tuscaloosa), AL 35486. File Number 1186901447. 

Research report No. 72. 

Three primary factors that control gas content in coal beds 
are present depth of coal, maximum original burial depth, and 
depositional environments of the coal. Complex distribution of gas 
content suggests an interplay between these primary factors, as well 
as other controls. Present depth can be predicted in terms of sur- 
face geology and structure. Four closely spaced core holes in the 
Tuscaloosa area provide detailed data for interpretation of deposi- 
tional environments and for inference of relative original depth of 
burial. Gas content apparently is higher in bayfill and bay-margin 
coals than in coals that were deposited in other environments. Data 
from petrophysical logs of petroleum wells can be used for regional 
stratigraphic mapping to outline extent of depositional systems. 
Correlations show that the section in the Cahaba synclinorium is 
thicker and contains more coal beds than that in the Black Warrior 
basin. 15 refs., 22 figs., 5 tabs. 
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35468 (DOE/PC/60053—T4) Socio-economic, subsid- 
ence, transportation and legal ramifications of potential lique- 
faction plant sitings. Task 3. Prediction of subsidence poten- 
tial over abandoned mine land. Final report. Peng, S.S.; Su, 
W.H. (West Virginia Univ., Morgantown (USA). Dept. of 
Mining Engineering). 1986. Contract FG22-83PC60053. 34p. 
NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86007767. 

The purpose of this study is to investigate the causative fac- 
tors for subsidence over abandoned coal mines. Three causative 
factors - roof caving, pillar failure, and pillars punching into soft 
mine floor, are discussed in detail. Aging and creep are considered 
two of the most important processes controlling the causative fac- 
tors. Creep tests of coal measure rocks were conducted in the labo- 
ratory to better define the time-dependent behavior of coal pillars 
and the rocks surrounding them. Procedures for predicting subsid- 
ence potential over an abandoned coal mine were proposed using a 
combined statistical and material strength approach. 11 refs., 6 figs., 
2 tabs. 


35469 (NP—6770105) Planning, procedure and evaluation 
of flow pressure measurements in coal seams. Gaminger, O. 
(Technische Univ. Clausthal, Clausthal-Zellerfeld Tone 
ny, F.R.). Fakultaet fuer Bergbau, Huettenwesen und Mas- 
chinenwesen). 28 Jun 1985. 137p. (in German). NTIS (US 
Sales Only), PC A0O7/MF A0O1. File Number DE86770105. 

Knowledge of the pore space characteristics of-coal is highly 
necessary for coal winning or gas production from carboniferons 
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rocks under the aspects of safety, technology, and economy. The 
applicability of flow pressure measurements in coal seams is investi- 
gated under this aspect. The investigations focus on the technique, 
range of applications and value of these measurements and on the 
use of suitable equipment and borehole layout. A combination of 
pressure build-up measurements, pressure pulse tests and pressure 
relief measurements was found to be the most efficient and most 
useful method. (HLN). 


35470 (NP—6901445) Geological characterization of 
overburden for surface coal mine blast design in the Warrior 
Coal Field, Alabama. Final report for the 1984-1985 project 
year. Simpson, T.A. (Alabama Univ., University (USA). 
School of Mines and Energy Development). Apr 1986. stp. 
SOMED-Univ. of Alabama, Box 6282, University (Tusca 
loosa), AL 35486. File Number T186901445. 

High explosive consumption causing increased mining costs 
and increased nuisance and damage suits, has resulted in interest by 
the surface coal mining operators in research directed toward re- 
ducing explosive costs and meeting the mandate of the regulatory 
agencies. The extreme variations of rock types, geological disconti- 
nuities and thickness in the overburden and interseam rock in the 
Warrior Coal Field necessitates blasting to achieve economic ex- 
traction of the coal. Rock types and structural irregularities require 
blast designs to meet localized conditions on a day to day basis. 
Plane of weakness in the overburden dissipate the rapidly expand- 
ing explosive gases with attendant loss of explosive energy resulting 
in poor fragmentation and costly equipment usage. This report pro- 
vides information that will assist the blasting people and engineers 
in designing an efficient shot. Using the information presented in 
the report based on field samples collected and tested in the labora- 
tory, a rock strength diagram has been prepared and these data 
have been used to develop a simplified microcomputer blast design. 
The computer program was designed on an IBM-PC and utilizes 
the Density-Ratio Method for the design of blasting rounds. 22 
refs., 15 figs., 3 tabs. 


35471 (PB—86-164282/XAB) 
dragline operating 


report. . 
S.W.; Goforth, H.; Hughes, J.W.; Nowak, J. A. (FI 
Mining and Metals, Inc., Redwood ‘City, CA (USA)). Apr 
1984. 443p. NTIS, PC A19/MF AOl1. 

The Dragline simulation model was designed to assist the 
mining engineer in finding an optimal combination of operating pa- 
rameters for a given combination of physical parameters. This com- 
puter simulates the digging, spoiling, walking, deadheading, and 
maintenance actions of a dragline and the removal of partings and 
interburdens by auxiliary equipment. It works with a three-dimen- 
sional representation of the operating pit to reflect the results of 
digging and spoiling. These volumes contain the results from the 
investigation of multiple-seam coal-mining using draglines. Three 
different coal mining regions of the United States were visited to 
obtain data and provide examples of typical mining operations. 
Two operating mines were computer simulated during the study to 
validate the computer model and gain experience in the program's 
operation. Results indicate that most operating mines can benefit 
from computer simulation and subsequent implementation of com- 
puter-tested optimization procedures. 


35472 (PB—86-164290/XAB) 

dragline operating procedures. i gy 2: a ore 

File report. Lee, C.D.; Chow, S.W.; — Hu 
J.W.; Nowak, J.A. (Fluor Mining and 

wood Ci City, CA (USA)). Apr 1984. 328 NTIS, nC Ais 


rameters for a given combination of physical parameters. This com- 
puter simulates the digging, spoiling, walking, deadheading, and 
maintenance actions of a dragline and the removal of partings and 
interburdens by auxiliary equipment. It works with a three-dimen- 
sional representation of the operating pit to reflect the 
digging and spoiling. These volumes contain the results 

investigation of multiple-seam coal mining using draglines. 
Giles cach aieien tedien dt te Ca States were visited 
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obtain data and provide examples of typical mining operations. 
Two operating mines were computer simulated during the study to 
validate the computer model and gain experience in the program's 
operation. Results indicate that most operating mines can benefit 
from computer simulation and subsequent implementation of com- 
puter-tested optimization procedures. 


35473 (PB—86-170644/XAB) Calamity Hollow Mine fire 
project. 5. Excavation and evaluation of the fire zone. Report 
of Investigations/1986. Soroka, K.E.; Chaiken, R.F.; Dal- 
verny, L.E.; Divers, E.F. (Bureau of Mines, Pittsburgh, PA 
(USA). Pittsburgh Research Center). 1986. 32p. (BM-RI— 
9001). NTIS, PC A03/MF AO1. 

The Bureau of Mines has demonstrated a new technological 
approach that utilizes controlled in-situ combustion to bring fires in 
abandoned coal mines and waste banks under control. The new 
technology involves the accelerated combustion of waste coals in 
situ under controlled ventilation conditions, which allows for total 
management of the combustion products, including utilization of 
the heat produced. The concept could significantly lower the costs 
for reducing e combustion products, including utilization of the 
heat produced. The concept could significantly lower the costs for 
reducing the environmental and public safety hazards associated 
with waste coal fires and lead to the conversion of a coal waste to 
a coal resource. 
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REFER ALSO TO CITATION(S) 35400, 35407 


ee ae a 543-558) 
Changes in the physical characteristics Gtalk wcunh 
of drying and Deevi, S.C.; tet E.M. (Brown 
A14/MF AOl1. 
File Number DE86001077. (CONF-850565—Vol.2). Con- 
tract AC18-84FC10617. 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Experiments have been performed to measure the effect of 
drying procedures of varying degrees of severity on the physical 
properties of four North Dakota lignites. Volumetric shrinkage has 
been observed to be roughly proportional to moisture loss in the 
case of the one sample for which measurements are complete. In all 
four samples, the equilibrium extent of volumetric shrinkage ap- 
pears to be roughly 35 to 40%. The kinetics of shrinkage are mark- 
edly temperature dependent in the range 30 to 40°C. Macroscopic 
physical differences play an important role in determining sample 
cracking behavior. Mercury porosimetry is of limited use in study- 
80 ee eee 
compression cloud interpretation of results. Gas adsorption resul 
fae Gin aa Se nll v tele aE en ek 
drying conditions. No dramatic shifts in pore size distributions are, 
however, indicated by Nz adsorption. 11 refs., 13 figs., 7 tabs. 


¢ nd heating. 
Univ., Providence, RI). Feb 1986. NTIS, 


J.; Luo, K.M. Inst. of Tech., Chi- 

OSA), y 1986. eee FG22-84PC70057. 14p. 

NiIS, A02/MF A0Ol; GPO Dep. File Number 
E8001 1993. 


The objective of this investigation is to develop an experi- 
mentally verified theory of gas-solid transport that will permit 
scale-up and design of many coal feeding and transport systems. 
This report presents our measurements of the modulus of elasticity 
of powders using a specially constructed hopper. Our previously 
reported theory showed that this modulus limits the rate of solids 
flow. It is thus a fundamental powder parameter. Future work in- 
cludes the determination of pressure and solids concentrations in 
our pneumatic transport apparatus. We hope to eliminate the effect 
of electrostatics that we had in our previously reported measure- 
ments. If this is successful we hope that our measured drag coeffi- 
cients will be those computed from standard drag low relations. 11 
refs., 3 figs., 6 tabs. 
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35476 (DOE/PC/70776—T7) Characterization of coal 
surfaces. Technical progress report, 21 February-20 May 
1986. Fuerstenau, D.W. (California Univ., Berkeley (USA). 
Coll. of Engineering). Jun 1986. Contract FG22-84PC70776. 
14p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE86011854. 

The primary goal of this research program is to elucidate the 
role played by the surface-chemical and interfacial properties of 
coal in coal beneficiation and utilization. Previous reports have pre- 
sented details of a film flotation technique that was developed as 
part of this reearch program to characterize the lyophobic/lyophil- 
ic nature of coal particles. The sensitivity of this technique to im- 
portant parameters such as degree of coal oxidation and change in 
mineralogy was affirmed. The relative merits of this technique over 
the other conventional methods were also established. During this 
past quarter, three broad areas were investigated: (1) the efficacy of 
the film flotation technique was further confirmed by performing 

iments with a variety of hydrophilic and hydrophobic materi- 
als; (2) frothing effects in flotation were examined in further detail; 
and (3) the mathematical model was examined from the differential 
energy analysis viewpoint to better explain interphase particle 
transfer and wetting behavior. 4 refs., 9 figs. 


35477 (DOE/PC/70803—T7) Model for the flow of par- 
ticulate matter with application to chutes. Quarterly technical 
report, March 1-May 31, 1986. Jackson, R. (Princeton Univ., 
NJ (USA). Dept. of Chemical Engineering). 1986. Contract 
FG22-84PC70803. 20p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE86012142. 

Predictions for the flow of a cohesionless particulate materi- 
al down an inclined chute are presented and discussed. The predic- 
tions are obtained from numerical solutions of a proposed set of 
constitutively-based governing equations and boundary conditions. 
The theoretical investigation attempts to model the particulate flow 
that will be observed in a recently constructed experimental flow 
apparatus. 6 refs., 4 figs., 2 tabs. 


35478 (DOE/PC/80524—T2) Pipe and bend erosion by 


1986. Klinzing, G.E. (Pitts- 
burgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering). 1986. Contract FG22-85PC80524. 14p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86011595. 

The objective is to study the erosion rates and energy losses 
in pipes and through bends at temperatures up to 1500°F. Both 
metal- and ceramic-lined units will be tested up to a moderate solids 
loading with dolomite, fly ash, and sand as the transported solid. 
This paper presents a review of the activities during the second 
quarter, including the acquisition of materials to be used in the ex- 
periments, a detailed description of the test facility and the schedule 
for the start-up and the first experiments. 5 figs., 1 tab. (AT) 


35479 (DOE/PC/80753—T2) Development of the CNG 
shattering process for coal beneficiation to produce compli- 
ance fuels. Quarterly report No. 2, January-March 1986. 
Sresty, G.C. (IIT Research Inst., Chicago, IL (USA)). 1986. 
Contract AC22-85PC80753. 22p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86011518. 

The explosive shattering process takes advantage of the dis- 
similar nature of the hydrocarbon and mineral constituents of coal 
to cause selective comminution. A coal/water slurry is heated rap- 
idly to supercritical conditions to cause impregnation of the hydro- 
carbon particles with supercritical water. The slurry is then al- 
lowed to expand adiabatically and instantaneously through a spe- 
cially designed orifice. The release of the pressure results in evapo- 
ration of the supercritical water present inside the pores of the hy- 
drocarbon particles, shattering them to micron-sized particles. This 
report describes the progress made on each of the tasks of the cur- 
rent program during the second quarter. Most of the activities 
during this period were focused on operation of the shattering 
system, first with water, then with coal/water slurries, to gain ex- 
perience and to obtain samples for development of analytical meth- 
ods. A limited number of experiments with coal/water slurries have 
been completed. Operating procedures are currently being devel- 
oped for the cyclone sampling system in order to obtain a repre- 
sentative sample of dry shattered product. Analytical methods are 
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also being developed to determine the distribution of sulfur among 
various forms in the shattered product. Details of the program ac- 
tivities on each of these tasks are presented. 5 figs., 3 tabs. 


35480 (EPRI-AP—4531) Steam pretreatment of subbitu- 
minous coal. Final report. Chao, K.C.; Greenkorn, R.A.; 
Lin, H.M.; Bienkowski, P.R.; Narayan, R. (Purdue Univ., 
Lafayette, IN (USA)). May 1986. 4lp. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920319. 

Investigation has been carried out on the susceptibility of 
Western coal to low-temperature pretreatment for enhanced direct 
liquefaction. The conversion of a Wyodak subbituminous coal upon 
pretreatment with low-temperature steam, followed by treatment 
with higher-temperature steam was observed experimentally in the 
laboratory. Observation was also made of the effect of adding am- 
monia to the steam. The experimental results show that pretreat- 
ment with low-temperature steam can enhance conversion. The 
maximum enhancement, amounting to 32% of conversion, was 
achieved by pretreatment at 240°C followed by treatment at 400°C. 
The maximum observed conversion was 40% on a moisture and ash 
free basis (MAF). The coal liquid obtained has a number-average 
molecular weight of 325 and a mass-average molecular-weight of 
373, with a narrow molecular-weight distribution. It is enriched in 
hydrogen due to the presence of long polymethylene chains. The 
coal liquid is also enhanced in oxygen, a significant amount of 
which is present as dihydroxy aromatics. A highly condensed resi- 
due of lower hydrogen and oxygen content is obtained which may 
be of value as a solid fuel. Ammonia was found to catalyze the con- 
version of coal. A maximum enhancement of 39% of conversion 
was obtained by adding 2.5% ammonia to the steam. The highest 
observed conversion was 42% MAF at 400°C. The coal liquid ob- 
tained is enriched in hydrogen, and of low molecular weight 
(number averaged MW = 293, weight averaged MW = 338). The 
residue has a highly condensed structure and is reduced in contents 
of oxygen and other heteroatoms. 


35481 (EPRI-AP—4585) Alkaline hydrolysis transforma- 
tion of coal. Final report. Trantolo, D.J. (Dynatech R/D 
Co., Cambridge, MA (USA)). May 1986. 64p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920320. 

This program evaluated the benefits of chemical pretreat- 
ment for eventual biological processing. The major element of this 
research was the evaluation of hydrolysis as a coal pretreatment via 
chemical and physical characterizations of the pretreatment prod- 
ucts. The emphasis was on establishing the degree of chemical 
breakdown of the complex coal structure upon alkaline hydrolysis, 
as well as on characterizing the degree of physical breakdown of 
the coal particles. Subbituminous coal was subject to a series of al- 
kaline hydrolyses as a 5% (wet weight) slurry in water. Pretreat- 
ment conditions varied over temperature (200°C to 300°C), .time 
(30 to 60 minutes), and alkali loading (sodium carbonate, 0 to 20% 
of input organics). Product slurries were subject to ultimate/proxi- 
mate/elemental and BTU analyses, solubilization determinations, 
chromatographic methods, functionality tests, particle sizing, sulfur 
analysis, and biodegradibility/availability tests. The results indicated 
that there are cases where pretreatment would be effective for bio- 
logical processes. Pretreatment seemed best-suited for instances 
where biological methods are directed towards coal upgrade, i.e., 
removal of nitrogen and sulfur contaminants, as judged via the (1) 
general reduction in contaminant concentration, and (2) breakdown 
to enhance contaminant bioavailability. As an overall generaliza- 
tion, a 250°C/30 minute/20% carbonate condition issues the best 
case for reducing overall contaminant concentration and breaking © 
down of the coal via hydrolytic mechanisms. 18 figs., 11 tabs. 


35482 (PB—86-175734/XAB) Microwave drying of fine 
coal. Report of Investigations/1986. Lindroth, D.P. (Bureau 
of Mines, Twin Cities, MN (USA). Twin Cities Research 
Center). 1986. 17p. NTIS, PC A02/MF AO1. 

The objective of the research by the Bureau of Mines was to 
determine the technical feasibility and associated pilot data for 
drying minus 1/4-in coal with microwave energy at a frequency of 
2.45 GHz. The drying data were obtained experimentally on three 
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coal types: bituminous, subbituminous, and lignite. The experiments 
were performed with a custom-designed conveyorized microwave 
oven having a continuous-power capability of 12 kW. 


35483 Mineralogical characterization of fine coal parti- 
cles by SEM-AIA during float-sink testing. Birlingmair, 
D.H.; Markuszewski, R.; Straszheim, W.E. (Ames Lab., 
Fossil Energy Program, Iowa State Univ., Ames, IA 
50011). pp 43.1-43.2 of Proceedings of the international 
symposium workshop on particulate and multi-phase proc- 
esses. Ariman, T.; Veziroglu, T.N. Coral Gables, FL; Clean 
Energy Research Institute (1985). (CONF-850406—). Con- 
tract W-7405-ENG-82. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

The purpose of this work was to determine the effect of fine 
grinding of selected coals on the liberation of ash-forming mineral 
matter, pyrite, and other impurities for subsequent studies of cleana- 
bility. Following consultation with personnel from the Pittsburgh 
Energy Technology Center and DOE Headquarters, run-of-mine 
samples of coal with high ash content were selected in order to re- 
flect more closely the composition of real-world coal samples (as 
opposed to channel samples). The finely ground and carefully sized 
coal samples were to be subjected to standard float-sink separation 
procedures, and the various float and sink fractions were to be ana- 
lyzed for the petrographic, mineralogical, and trace element con- 
tent in order to assess the degree of improvement in cleanability 
that could result from fine grinding. In this paper, the mineralogical 
data, obtained by using scanning electron microscopy with auto- 
mated image analysis (SEM-AIA), will be discussed. 
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35484 (DOE/MC/20404—2079) Coal-water mixture 
combustion technology development. Final technical report. 
Rosfjord, T.J. (United Technologies Research Center, East 
Hartford, CT (USA)). May 1986. Contract AC21- 
83MC20404. 174p. (R—86-956616-28). NTIS, PC A08/MF 
A01; 1; GPO Dep. File Number DE8601 1968. 

United Technologies Research Center has conducted a com- 
prehensive investigation of the combustion characteristics of coal- 
water mixture (CWM) fuel for use in gas turbine combustors. In- 
cluded in the program have been studies of the physical and chemi- 
cal processes involved in CWM combustion. In particular, subrig 
test programs were performed to document the level of atomization 
achieved by candidate fuel nozzles and to evaluate the mixing/sta- 
bility characteristics as evidenced by flow patterns in the combus- 
tor. Additionally, an extensive investigation of the pyrolysis behav- 
ior of coals used in the preparation of CWM fuels has been con- 
ducted for the high heat flux conditions experienced in a gas tur- 
bine combustor. These several activities were performed in prepara- 
tion for tests in a combustor rig which simulated full-load gas tur- 
bine combustor conditions. Data were acquired to evaluate the abil- 
ity of several configurations to achieve high levels of fuel burnout 
while controlling the conversion of fuel nitrogen to NOx. The bulk 
of the combustion tests were performed using one slurry, designat- 
ed UCC-1, which was a 60% loaded CWM with a heating value of 
approximately 8800 Btu/lb. A limited test effort was conducted 
using a second fuel (UCC-2) which was chemically identical to the 
original CWM but contained coal possessing a larger particle size 
distribution. High levels of combustion efficiency were obtained 
using either UCC-1 or UCC-2 fuels. 9 refs., 53 figs., 7 tabs. 


35485 (DOE/MC/21173—2062) System design study to 
operating 


reduce capital and costs and bench-scale testing of a 
circulating-bed AFB advanced concept. Phase 1, Task 2: in- 
terim report on Task 1 results. Fraley, L.D.; Hsiao, K.H.; 
Lee, M.M.; Lin, Y.Y.; Sadhukhan, P.; Schlossman, M.; 
Schreiner, W.C.; Solbakken, A. (Kellogg (M.W.) Co., Hous- 
ton, TX (USA)). Aug 1985. Contract AC21-84MC21173. 
186p. NTIS, PC A09/MF AOI; 1; GPO Dep. File Number 
DE86001637. 
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The M.W. Kellogg Company has had under consideration 
for many years a combustor design involving a circulating fluid bed 
of ash, coal, lime/limestone sorbent, and calcium sulfate. In a previ- 
ous study for the Department of Energy, M.W. Kellogg performed 
a design analysis for an atmospheric fluidized-bed combustor whose 
performance should significantly exceed conventional FBC oper- 
ation performance, i.e., the Kellogg CFBC. The analysis conclu- 
sively showed that the Kellogg CFBC met or exceeded perform- 
ance criteria for advanced atmospheric FBC’s. This is superior to 
those FBC’s currently in the market place. The objective of the 
study presented here was to reduce capital and operating costs of 
the Kellogg CFBC, configured into an industrial boiler system of 
150,000 pounds per hour steaming capacity. This report presents 
the design optimization, detailed designs, and cost estimates re- 
quired to compare CFBC with conventional AFB. The results 
show the Kellogg CFBC to be a very economical concept. Techni- 
cally, the Kellogg CFBC can meet or exceed all of the design crite- 
ria established for an advanced AFBC. Its compact design resem- 
bles an FCC unit in structure and operation. By staged combustion, 
NO/sub x/ emissions are controlled by the reducing atmosphere 
and sulfur absorption enhanced in the improved kinetics of the H2S- 
CaO reaction. The unique combustor/riser design keeps the boiler 
tubes from exposure to corrosive combustion gases, solving the ero- 
sion and corrosion problems existing in conventional bubbling-bed 
AFB. 7 refs., 28 figs., 17 tabs. 


35486 (DOE/PC/60801—10) Combustion of calcium-ex- 
changed coal. Tenth quarterly report. Gavalas, G.R.; 

R.C. (California Inst. of Tech., Pasadena (USA)). Jun 1986. 
Contract FG22-83PC60801. 7p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE8601 1337. 

In our 6th and 9th reports we presented measurements of 
sulfate decomposition rates obtained in a Leco furnace and a strip- 
heater reactor. Most of the measurements were between 20 and 
80% conversion where the apparent rate was within +-20% of its 
maximum value. In view of the measurement error, this relative 
constancy of the apparent rate led to the assumption of a zero- 
order reaction where the conversion X varies linearly with time, X 
= kt. In subsequent data analysis it was found that the partial pres- 
sure of SO2 (and oxygen) in the exit gas (helium carrier) were close 
to their equilibrium values; therefore the experiments were carried 
out under conditions where the rate of the reverse reaction was sig- 
nificant. To isolate the forward and reverse rates, a new series of 
experiments was carried out during this reporting period and a 
more realistic kinetic model was employed to interpret the data. It 
was found that the decomposition rate parameter k is a function of 
conversion. The reaction is not of simple zero-order as it was first 
believed. The parameter k may be the product of a constant anti k 
and some structural property of CaSQ,, i.e., the specific interfacial 
area S between CaSO, and the product CaO. In that case we can 
assume that the rate is proportional to S. This assumption will be 
tested in our continuing studies. 6 figs. 


35487 (DOE/PC/80263—3) Investigation of the combus- 
tion properties of micronized coal. Technical progress report, 
February 1-April 30, 1986. Freihaut, J.D.; Vranos, A.; Pros- 
cia, W.M.; Knight, B. (United Technologies Research 
Center, East Hartford, CT (USA)). [1986]. Contract AC22- 
85PC80263. 22p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE8601 1282. 

The objectives of the research program are: (1) to generate a 
data base containing levels of fuel-bound and fuel-associated con- 
taminants (sulfur, nitrogen, mineral matter) observed in devolatiliza- 
tion products (char, tar, light gases) formed in intense heating con- 
ditions of micronized coal particles; (2) to determine the sensitivity 
of the pollutant/contaminant evolution process to changes in coal 
properties by process beneficiation and/or coal rank; and (3) to es- 
tablish a data base that quantitatively characterizes centrifugal 
mixing phenomena which can be employed to control the combus- 
tion of micronized coal. Progress reports are presented for the fol- 
lowing tasks: (1) combustion properties of micronized coal feeds 
(particle feed system); and (2) investigation of gas phase mixing and 
combustion. 14 figs. 
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35488 Laboratory-scale combustion of coal-water mix- 
tures. Rawlins, D.C.; Gevmane, G.J.; Hedman, P.; Smoot, 
L.D. (Combustion Laboratory, Brigham Young University, 
Provo, Utah 84062). Combustion and Flame; 63: No. 1-2, 59- 
72(Feb 1986). 

A detailed study of the combustion of coal-water mixtures 
(70-73% coal, 27-30% water) and formation of nitrogen-containing 
pollutants has been performed in a vertical, laboratory-scale com- 
bustor. Space-resolved, local measurements of solid and gaseous 
combustion products were made with a stainless steel, water- 
quenched probe to determine the percentage of coal burnout and 
local gaseous composition at various locations within the reactor. 
Rapid mixing of the gas and particle streams eliminated fuel-rich re- 
gions within the reactor. Carbon monoxide was found only near the 
inlet region of the reactor with the highest concentration being 
0.8%. Particle residence time in the reactor was estimated to be 
about 100 ms, with coal burnout (daf) ranging from 82 to 98% as 
secondary air swirl number and stoichiometric ratio were varied. 
The only nitrogen-containing pollutant found was nitrogen oxide, 
with the exit concentrations ranging from 180 to 750 ppm. 


35489 Burning of coal-water slurry fuels in a tw 
slagging combustor. LeCren, R.T.; “White, D.J. (Solar Tur- 
bines Inc., San Diego, CA). Energy Technology (Washington, 
D.C.); 12: 1324-1338(Aug 1985). (CONF- 850301—). 

From 12. annual energy technology conference and exposi- 
tion; Washington, DC, USA (25 Mar 1985). 

A two-stage coal-water slurry high-pressure gas turbine 
combustion system employing a primary zone with a hot refractory 
wall and an internal slag removal system has been designed, built, 
and tested. The results obtained to date are encouraging, and indi- 
cate a positive future for the concept. The author describes the 
combustor design concept and the test program results in terms of 
combustion properties, slurry specifications, and emissions charac- 
teristics. He concludes with an outline of future steps to move the 
concept from the feasibility demonstration phase to the prototype 
engine demonstration tests. 


35490 Coal-fueled diesels, fossil energy activities. Car- 
penter, L.K.; Crouse, F.W. (Depart. of Energy, Morgan- 
town Energy Tech. Center). American Society o, Mechanical 
fio Paper|; No. 85-DGP-18, 1-7(Feb 1985). (CONF- 


From ASME energy-sources technology conference and ex- 
ai, Se (17 Feb 1985). 
S. Department of Energy, Office of Fossil Energy, 
diniiiaum iocaene Energy Technology Center, has initiated a 
program for the application of less expensive fuels for use in heat 
engines; the overall objective is to develop an environmentally 
sound integrated heat engine system which produces cost-competi- 
tive energy. The fuel is coal and may be in several forms which 
include a micronized powder, a slurry (with water, methanol, etc.) 
or a minimally cleaned, coal-derived gas. The heat engines of pri- 
mary concern are the gas turbine and diesel. The ability of these 
heat engines to accept coal fuels is projected to result in a lower 
overall cost of energy relative to gas and oil. Activities to support 
the program and the overall program flow for development of 
coal-fueled diesel technology are discussed. 


35491 le kee an eat 


CWM fine 
radiation. Sitarski, rns M. (bop. of Chemin Ci Clarkson Unie, S 
Potsdam, NY 136 13676) er of of the 


international symposium w particulate and multi- 
._ Ariman, T:; V. erg Pern Ce Coral Gables, 

; Energy Research Institute (1985). (CONF- 
$50406—). 


ee eee nents Ont etna se eat 
ee oe ee 
Particle Society; Miami ee eee ae = 

The mode of response of fine droplets to + ge 
diation depends strongly on the radiation intensity. The 
boiling mode and subsequent fragmentation of the droplet 
observed and explained by Kuzikovskii, et al. Theoretical 
this phenomenon assumes that absorption of 
ation causes strong superheating of the liquid in the hottest 
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the droplet where thermodynamic conditions approach those on the 
spinodal line. The objective of this work is theoretical estimation of 
conditions for explosive regime of evaporation of fine water and 
coal-water mixture (CWM) slurry droplets injected into enclosure 
at high-temperature black body radiation. The primary question is if 
such conditions exist in combustors at temperatures of 1,500° to 
2,500°K for the droplets at 20 to 200 ym in diameter. 
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35492 (DOE/NBM—6012093) US-Italian coal logistics. 
Final report. (USDOE, Washington, DC; Ministero 
dell'Industria, Commercio e Artigianato, Rome (Italy)). 9 
May 1986. 250p. NTIS, PC All/MF A011; 1; GPO Dep. 
File Number DE86012093. 

The final report on US-Italian coal logistics is the joint effort 
of the US Department of Energy, Office of the Assistant Secretary 
for fossil energy - assisted by the Office of International Energy 
Organizations and Policy Development - and the Italian Ministry of 
Industry. A brief summary of each section of the report is included 
here. The underlying reasons for preparing this report are the 
present and potential coal consumption requirements of the Italian 
industrial sector and the importance of both the variety and rich 
supply of US coal have for meeting these requirements. The main 
purpose of the study itself has been to determine the level of signifi- 
cance of various factors on the overall coal trade infrastructure be- 
tween the two countries. These factors include: quantities, types, 
and sources of US coal; current and projected Italian coal require- 
ments; US transportation and port infrastructure capabilities to 
transport coal to export ports and load ocean-going vessels; ocean 
transport infrastructures; and Italian port and transportation infra- 
structure capabilities to receive coal imports and transport them to 
points of industrial utilization. 11 figs., 38 tabs. 


35493 (IEA/ICEAS—C6) Availability and cost of coal in 
South Africa. Long, R. (International Energy Agency Coal 
Research, London (UK)). Mar 1986. 71p. NTIS (US Sales 
Only), PC A04/MF AOI. File Number T186901469. 

This report is one in a series on the major coal exporting 
countries. It examines in detail the geology of South African coal, 
mining developments, the structure of the industry, and the present 
energy position of the country in which the coal export market is 
being developed. On the basis of geological and mining cost infor- 
mation available a series of supply curves for the major producing 
regions is calculated, and these are used as the basis for projecting 
future cost and production of coal. The conclusions of this report 
are: South Africa's coal reserves are adequate to take care of any 
foreseeable increase in production resulting from domestic or inter- 
national demand over the next 15 to 20 years; there will be some 

pressure on real costs because of increasing production, ex- 
haustion of reserves currently producing and real factor impact 
costs, but this will not be sufficient to destroy South Africa’s com- 
petitive position in the international coal market, except in the un- 
likely event that costs elsewhere stagnate or decline. Whether the 
country succeeds in achieving its potential as a growing coal ex- 
ported, or whether it is pushed gradually off the export market to a 
greater or less degree by a growing reluctance to buy South Afri- 
can coal, depends crucially on the nature of political and social de- 
velopments in the country over the next few years. 100 refs. 


35494 (NP—6901483) Virginia coal industry: a study of 
utility markets. (Vir; Polytechnic Inst. and State Univ., 
Blacksburg (USA). Center for Coal and Energy 

Research). Jun 1986. rs p. NTIS, PC A02/MF AO1. File 
Number DE86901483. 


Traditionally, the Virginia coal industry has produced pri- 
marily metallurgical coal. Used by the steel-industry to make coke 
for reduction of iron ore in blast furnaces, Virginia's premium low- 
volatile coal was used worldwide. Together with new blast furnace 
and other steel making technology, depressed production has re- 
duced the requirement for premium coking coal, stagnating the 


market and reducing world demand by 50%. Therefore, if the Vir- 


ginia coal industry is to grow and prosper, it must expand its share 
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of the steam and industrial coal markets. This shift will require 
lower-cost coal, since steam and industrial coal sells for a signifi- 
cantly lower price than met coal. This study evaluated the pros- 
pects for Virginia coal in the steam (utility) market. Only 16 to 
17% of coal delivered to utilities within the realm of Virginia coal 
mines is, in fact, Virginia coal. Coal from West Virginia and/or 
eastern Kentucky is favored by two of the three utilities within the 
state. VP and New England Electric state the reason is that Virgin- 
ia coal is tied to higher rail rates. Perhaps a new Virginia statute, 
which subsidizes Virginia-mined coal that Virginia utilities pur- 
chased by utilities ($1.00/ton tax rebate for tonnage over 1985 
amounts) will help. VP management says the legislation may make 
a difference of 280,000 tons/year in 1987. Ultimately, however, 
higher productivity and lower production costs generated by vigor- 
ous small-contract mining companies and mining with longwall 
equipment may be the answer to higher margins for Virginia's coal 
mining industry. 14 refs., 9 tabs. 
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REFER ALSO TO CITATION(S) 35473 


35495 (NP—6770104) Full-scale and model studies on 
fire propagation in textile belts for use in coal mines. Heyn, 
W. (Technische Univ. Berlin (Germany, F.R.). Fachbereich 
Bergbau und Geowissenschaften). 13 Dec 1984. 160p. (In 
German). NTIS (US Sales Only), PC A08/MF AOI1. File 
Number DE86770104. 

Fire propagation in mines is largely influenced by the inflam- 
mation and burning characteristics of the conveyor belts. The 
author’s experiments served to supplement the findings of experi- 
ments in fire test stands and in the laboratory. The influence of dif- 
ferent parameters on fire propagation in textile belts is investigated. 
Test facility experiments cannot always be replaced by simple 
model-scale experiments in the laboratory. (HLN). 


35496 (PB—86-165065/XAB) Improved sprayfan system 
installation guide. Open File report. Ruggieri, S.K.; Babbitt, 
C.; Burnett, J. (Foster-Miller, Inc., Waltham, MA (USA)). 
Jul 1985. 73p. NTIS, PC A04/MF AO1. 

The guide contains information on the (1) description and 
capabilities, (2) design, (3) installation, (4) operation, and (5) mainte- 
nance of the improved sprayfan auxiliary ventilation system. The 
improved sprayfan system is a modified water-spray system that di- 
rects intake air to and across the front of a continuous miner to pre- 
vent buildup of methane gas and dust concentrations. Although the 
improved sprayfan system operates on the same principles as the 
original sprayfan system, the layout and number of spray nozzles 
differ, providing additional water for improved dust suppression. 


35497 (PB—86-168440/XAB) Improved diffuser and 
sprayfan systems for ventilation of coal-mine working faces. 
Open File report, 23 December 1980-21 March 1985. Rug- 
gieri, S.K.; Muldoon, T.L.; Babbitt, C.; Lee, E. (Foster- 
Miller, Inc., Waltham, MA (USA)). Jul 1985. 294p. NTIS, 
PC A13/MF AO1. 

The report describes the laboratory development and testing 
of the improved sprayfan auxiliary ventilation system. The sprayfan 
system, based on the fact that water sprays can move air like small 
fans, consists of several spray manifolds strategically placed on con- 
tinuous miners to direct intake air to the face and sweep contami- 
nated air (methane and dust) across the face to the return. Water- 
spray systems using sprayfan principles have been installed on more 
than 300 continuous miners. Although the improved sprayfan 


system operates on the same principles as the original sprayfan 
system, the layout and number of spray nozzles differ, providing 
additional water for dust suppression. A detailed description of the 
test facility, evaluation techniques, and system test results is provid- 
ed in the report. 


35498 (PB—86-169141/XAB) — dust sources during 
overburden drilling at surface coal mines. Information Circu- 
lar/1985. Maksimovic, S.D.; Page, S.J. (Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center). 1985. 
12p. (BM-IC—9056). NTIS, PC A02/MF AO1. 
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The Bureau of Mines identified and evaluated major sources 
of quartz dust during overburden drilling at a surface coal mine. 
The relative contribution of each source to the total dust hazard 
was estimated, using personal gravimetric and instantaneous dust- 
sampling devices. No attempt was made to determine actual dust- 
generation rates. The major sources of dust at the drill rig during 
dry drilling operations were the collector dump, drill shroud leak- 
age, and drill stem seal leakage. These sources contributed 90% of 
the respirable dust and 89% of the respirable quartz dust generated 
during drilling. 


35499 (PB—86-169174/XAB) Anchorage capacities in 
thick coal roofs. Information Circular/1986. Tadolini, S.C. 
(Bureau of Mines, Denver, CO (USA). Denver Research 
Center). 1986. 18p. (BM-IC—9058). NTIS, PC A02/MF 
AOl. 

The anchorage capacity of four types of bolting systems was 
investigated in two mines with thick coal roofs. In conjunction 
with the in-mine tests, a simple axisymmetric finite-element comput- 
er program was developed. Both the field and computer results in- 
dicated that thick coal roofs can be effectively supported entirely 
by the coal member. 


35500 (PB—86-172053/XAB) Evaluation of sensitive 
ground-fault interrupters for coal mines. Information Circu- 
lar/1985. Yenchek, M.R.; Ackerman, M.N. (Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center). 
1985. 22p. NTIS, PC A02/MF AO1. 

Contacts with energized conductors are a major cause of 
electrocutions in underground coal mines. Sensitive ground-fault in- 
terrupters (GFI's) installed on in-mine three-phase ac utilization cir- 
cuits would probably prevent the majority of these deaths. A sensi- 
tive GFI is a protective device that detects and interrupts small 
deadly ground currents in the milliampere range before those cur- 
rents can cause ventricular fibrillation in humans. Commercially 
available three-phase sensitive GFI’s have not been specifically de- 
signed for application in coal mines. The Bureau of Mines therefore 
tested three commercial GFI models to determine their worthiness 
for mine power systems. GFI design and construction, transient im- 
munity, reliability, and time-current characteristics were evaluated 
in laboratory tests. No commercial device was found suitable for 
mine use without design modifications. 


35501 (PB—86-178159/XAB) Dust-control handbook for 
longwall-mining operations. Open File report, April 1984-May 
1985, Shirey, G.A.; Colinet, J.F.; Kona, (BCR National 
Lab., Monroeville, PA (USA)). May 1985. 227p. (L—1480). 
NTIS, PC Al1/MF AO1. 

The objective of the contract was to prepare a detailed, 
readily usable handbook on dust-control techniques for longwall- 
mining operations. Information was gathered from available litera- 
ture and through contacts with industry and government personnel. 
The handbook describes those methods of dust control applicable 
to today’s longwall-mining systems and contains sufficient design 
elements to assist operators with problems in testing or implement- 
ing new control procedures. Complete reference lists are presented 
at the end of each chapter to direct the reader to additional infor- 
mation. 


35502 ne 1, pp 53-60) Complex mixtures 
biostudies. Springer, D.L. (Pacific Northwest Lab., Rich- 
land, WA). Feb 1986. NTIS, PC A08/MF AOl. File 
Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

The objective of this project is to identify toxic Tesponses as- 
sociated with potential human exposures to complex organic mix- 
tures derived from energy-related industries. Mouse-skin initiation/ 
promotion data showed that although distillates boiling from 300 to 
700°F did not alter the initiating activity of benzo[a]pyrene (BaP), 
distillates boiling above 700°F effectively decreased activity. Subse- 
quent studies have shown that binding of radiolabeled BaP to 
mouse skin DNA decreased as the dose of complex mixtures in- 
creased; at the initiating dose, binding was very low. In addition, 
binding decreased substantially when BaP was coadministered with 
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classes of compounds containing fused aromatic rings. Since similar 
effects on BaP binding to DNA were observed in an in vitro assay 
system, metabolism studies were conducted under similar condi- 
tions. Even though the quantity of metabolites produced decreased 
significantly, the metabolite profiles were similar, indicating that in 
the presence of the mixture, BaP was metabolized by the same 
pathway. These data suggest that the components of the mixtures 
compete for active sites on mixed-function oxidase enzymes and 
that decreased binding of the marker compound to DNA is a result. 
The inhalation study, in which rats and mice were exposed to sol- 
vent refined coal (SRC)-II heavy distillate (HD) for either 1, 4 or 
12 weeks, has been completed except for evaluation of tissues. Re- 
sults from this study demonstrated a dose-time relationship for body 
weight gain and survival for both rats and mice. 4 figures, 6 tables. 


35503 (PNL—5750-Pt.1, pp 63-66) Perinatal effects of 
complex mixtures. Springer, D.L. (Pacific Northwest Lab., 
Richland, WA). Feb 1986. NTIS, PC A08/MF AOl1. File 
Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

This report describes the results of a study to determine 
whether the tumor-initiating activities of individual carcinogens are 
decreased when they are applied simultaneously with complex coal- 
derived organic mixtures. In the present study, the number of al- 
tered hepatocyte foci which stained for gamma glutamy] transpepti- 
dase were determined in rats that were initiated neonatally and pro- 
moted with dietary phenobarbital for 8 wk after weaning. The initi- 
ating activities of the complex coal-derived mixtures were evaluat- 
ed relative to either benzo[a]pyrene (BaP) or diethylnitrosamine 
(DEN). Although the complex organic mixtures contained known 
carcinogens, their initiating activities were low at the doses used. 
Coadministration of complex, coal-derived mixtures with BaP or 
DEN decreased the response to both carcinogens. Promotion of 
preneoplastic hepatic foci was also observed in rats neonatally initi- 
ated with a single intraperitoneal injection of BaP or DEN and ex- 
posed after weaning to repeated dermal applications of complex or- 
ganic mixtures. Like the data from previous studies with the skin 
initiation/promotion (I/P) model, the results suggest that inhibition 
of initiating activity of known carcinogens in complex mixtures is a 
general phenomenon. This was a cooperative study between PNL 
and Argonne National Laboratory. 3 tables. 


35504 (PNL—5750-Pt.1, 2 P 67-68) Health effects of 
mixtures. 


complex Renne, R.A. (Pacific Northwest Lab., 
Richland, WA). Feb 1986. NTIS, PC A08/MF AOl1. File 
Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

The purpose of this project is to study the potential human 
health hazards associated with exposure to complex hydrocarbon 
mixtures. Studies in progress are investigating the carcinogenic po- 
tential of cutaneous exposure to various chemical class fractions of 
complex hydrocarbon materials and products from the solvent-re- 
fined-coal technology. An in vitro system using cultured mouse 
skin is being developed in an attempt to correlate primary DNA 
damage induced in vitro by complex hydrocarbon mixtures with 
carcinogenic effects observed in vivo. 


35505 (PNL-SA—13977) Technology development: rela- 
tionships among physical, chemical and toxicological proper- 
ties of coal conversion materials. Gray, R.H.; Drucker, H.; 
Massey, M.J.; Craun, J.C.; Fillo, J.P.; Reilly, C.A.; Renne, 
R.A.; Wilson, B.W. (Pacific Northwest Labs., Richland, 
WA (USA); Argonne National Lab., IL (USA); Environ- 
mental Research and Technology, ‘Inc., Pittsburgh, PA 
(USA); Reilly Tar and Chemical Corp., Indi lis, IN 
(USA)). May 1986. Contract AC06-76RL018 17p. 
(CONF-8605117—2). NTIS, PC A02/MF AOI; GPO Dep. 
File Number DE86011629. 

From International conference on the development of alter- 
native energy sources and the lessons learned since the oil embargo; 
Grand Forks, ND, ao (23 May 1986). 

Over the last decade, a substantial data base has been devel- 
oped concerning the physical, chemical and toxicological properties 
of coal conversion (liquefaction and gasification) materials. This 
work evaluated products and by products obtained from processes 
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that, in many cases, were operated under a variety of conditions 
and configurations. We recently completed a major effort involving 
several laboratories, organizations, and individuals to compile, inte- 
grate and evaluate the chemical, physical, toxicological and engi- 
neering detabase that was developed. This paper summarizes the re- 
sults of that effort, soon to be published in book form, and indicates 
those properties/characteristics (i.e., boiling point and degree of 
aromaticity) of coal conversion materials that most directly relate 
to toxicological effects. Toxicological endpoints emphasize muta- 
genic and carcinogenic responses. 26 refs. 
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35506 (DGMK—267) Disperse bitumen solids as an indi- 
cator for migration and maturity within the scope of prospect- 
ing for petroleum and natural gas. A model for NW Germany. 
Final report. Jacob, H.; Hiltmann, W. (Deutsche Gesell- 
schaft fuer Mineraloelwissenschaft und Kohlechemie e.V., 
Hamburg (Germany, F.R.); Bundesanstalt fuer Geowissens- 
chaften und Rohstoffe, Hannover (Germany, F.R.)). Feb 
1985. 222p. (In German). NTIS, PC E15; Available from 
NTIS as TIB/B86-05824. 

Vitrinite reflectance is the best maturity parameter at 
present. It fails, however, if only limestone series can be analyzed. 
Vitrinite occurs only sporadically in carbonate rocks but solid bitu- 
men is relatively frequent. With the help of systematic analyses, it 
was demonstrated that Mesozoic sediemnts in NW Germany con- 
tain predominantly non-metamorphic solid bitumens and Paleozoic 
sediments contain predominantly metamorphic bitumen solids. The 
reflectance of both solid bitumen and vitrinite was determined for 
samples that contained both components. The lowest distribution 
maximum of solid bitumen is linear with respect to the vitrinite re- 
flectance. Therefore, the bitumen reflectance can be used as a pa- 
rameter for maturity. (orig.). 
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REFER ALSO TO CITATION(S) 35397, 36276, 36455, 36736 


35507 (DOE/MC/21207—T23) Effects of horizontal 
wellbore injection versus point-source injection on the recov- 
ery of oil by CO2. Jones, S.E. (Wyoming Univ., Laramie 
(USA)). May 1986. Contract AC21-84MC21207. 105p. 
NTIS, PC A06/MF AO1; 1; GPO Dep. File Number 
DE86011532. 

A two-dimensional, physical model was constructed which 
adequately modeled a reservoir subject to CO: flooding. The re- 
covery was somewhat higher than typical field recoveries, but was 
still far short of typical one-dimensional models. This, as well as 
early breakthroughs, indicated that problems with fingering and 
gravity override were present within the model. The model, based 
on a half of an inverted 5-spot, used two different injection 
schemes. Namely, the conventional point-source injection, and in- 
jection through a horizontal wellbore. The model gave excellent re- 
peatability (1.2% and 0.2%), and the MMP (1100-1200 psi) agreed 
well with the literature. Although there were problems with oper- 
ating the apparatus, the various variables (temperature, pressure, 
etc.) involved were maintained constant enough to conclude that 
the increase in production was directly attributable to the line drive 
injection scheme. The absolute increase in production, independent 
of test pressure, was approximately 8% of a PV. A numerical 
model constructed by Rial showed a similar absolute increase in ul- 
timate recovery (13%) with the horizontal injection scheme used in 
a steamflooding application. The flood front on the line drive injec- 
tion scheme may also have been more stable, as indicated by the 
relatively later breakthrough and lower volume of CO. production. 
The favorable results of this research provide an encouragement to 
using horizontal wellbores in miscible gas applications. This study 
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may also be used as the basis for a more sophisticated study with 
the goal of implementing a field project. 37 refs., 19 figs., 8 tabs. 


35508 (NIPER—64) State-of-the-art report summarizing 
techniques to determine residual oi] saturation and recommen- 
dations on the requirements for residual oil saturation re- 
search and development. Chang, M.M.; Maerefat, N.L. (Na- 
tional Inst. for Petroleum and Energy Research, Bartles- 
> OK (USA)). May 1986. Contract FC22-83FE60149. 

45p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86000282. 

An investigation was conducted on the residual oil saturation 
(ROS) measurement techniques developed during the last fifteen 
years. Knowledge of precise ROS measurements is required for 
EOR project planning. The advantages, limitations, and problems 
of each one of the techniques are presented in tabulated form. Also, 
some of the possible improvements in the measurement techniques 
for the residual oil saturation are summarized. The following resid- 
ual oil saturation techniques are discussed: core analyses, well log- 
ging, backflow tracer tests, material balance and well testing, newly 
developed gravity log methods, and interwell residual oil saturation 
measurements. Several aspects left to be improved in both instru- 
mentations and data interpretation on pressure coring, back-flow 
tracer tests, well logging, material balance calculations, well testing, 
and interwell ROS measurements are presented. A nuclear magne- 
tism log-inject-log method is proposed in which the need for poros- 
ity measurement for determining residual oil saturation is eliminat- 
ed. 91 refs., 3 tabs. 


35509 (NIPER—94) Postflood evaluation of the North 
Burbank surfactant-polymer pilot. Lorenz, P.B. (National 
Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA)). Jun 1986. Contract FC22-83FE60149. 36p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86000287. 
In a follow-up evaluation to the Phillips-DOE surfactant- 
polymer pilot in the North Burbank field of Osage County, Oklaho- 
ma, a test program was designed to determine the relative impor- 
tance of the various detrimental factors - heterogeneity, crossflow, 
ion exchange, partitioning - leading to nonconformance, and degra- 
dation of surfactant and polymer slugs. A diagnostic well was 
drilled 80 ft (24m) southeast of an injection well, within the drain- 
age area of one of the best producing wells for tertiary oil. The lo- 
cation was selected because: (1) there was good communication be- 
tween the injector and producer in this quadrant, (2) it was one 
sixth of the distance between injector and producer, and should 
likely be swept by injected chemicals, and (3) simulation suggested 
that a well at this location could encounter several zones swept by 
surfactant, polymer, and fresh water. Rock, brine, and oil samples 
were taken from three noncommunicating reservoir zones and ana- 
lyzed for sulfonate, polyacrylamide, alcohol, calcium, and residual 
oil, along with a complete brine analysis. Comparisons were made 
with core analyses on adjacent wells at the start of the project, and 
with fluids produced from them. Chloride and residual oil were 
low, indicating that the region had been swept and oil displaced. 
Sulfonate and alcohol were surprisingly high. At a sweep of less 
than 5% of the area, surfactant and cosurfactant were segregated, 
eee ee eee ee ee 
from optimality. No polyacrylamide was detected in the brine or on 
the rock. These observations indicate that the performance of the 
pilot was influenced by both ity and degradation of the 
chemical slug. The relative role of the polymer is still uncertain. 19 
refs., 14 figs., 14 tabs. 


35510 (NIPER—153) Selection of for hetero- 
research. 


Status report. Project BE1, Task 1, Mile-_ 


stone B in FY86 annual plan dated April 1986. Jackson, S.R. 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). Jun 1986. Contract FC22-83FE60149. 
z eet PC A02/MF A011; GPO Dep. File Number 

Five criteria were established for selecting a depositional en- 
vironment to analyze to develop a methodology for constructing 
quantitative models of reservoir heterogeneities. The criteria are (1) 
the deposystem is an economically important oil reservoir, (2) res- 
ervoirs comprised of the deposystem are EOR candidates, (3) the 
productive formation is exposed near a producing field, (4) subsur- 
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face data for the producing field are available to NIPER, and (5) 
the producing field has an EOR project. Two depositional environ- 
ments satisfy these criteria: barrier island/strandplain and shelf sand 
ridge deposits. Results of a survey of 77 fields producing from bar- 
rier island/strandplain deposits and 22 from shelf deposits indicate 
that six barrier fields and two shelf fields are US giant oilfields (ul- 
timate recovery >100 million barrels). Ultimate recoveries from 
two fields producing from combined barrier island strandplain de- 
posits have been estimated at >500 million barrels. EOR projects 
have been conducted in 22 barrier island strandplain reservoirs and 
4 shelf reservoirs. Residual oil saturation after primary and second- 
ary recovery in the eight barrier/strandplain reservoirs sampled, 
ranges from 31.5 to 55%, averaging 38.7%. Insufficient data exist 
for shelf sand ridge reservoirs to obtain comparative figures. These 
depositional environments also satisfy the above-mentioned criteria 
3 to 5. Bell Creek field produces from a barrier island/strandplain 
deposit which crops out nearby. Subsurface data and data on two 
micellar-polymer pilot projects implemented in the field are avail- 
able in Department of Energy reports. Teapot Dome (NPR-3) pro- 
duces from a shelf sand ridge deposit which is exposed 5 miles from 
the reservoir. The final selection of a reservoir for study will be 
submitted in a status report due September 30, 1986. 10 refs., 1 fig., 
5 tabs. 


Permeability ——_ using aluminum citrate/ 
polymer treatments: Mechanisms of permeability reduction in 

Ghazali, H.A.; Wilhite, G.P. (Univ. of Kansas). 
pp 367-378 of SPE international symposium on oil field geo- 
thermal chemistry - 1985. Dallas, TX; Society of Petroleum 
Engineers (1985). (CONF- -8504173—). Contract AS19- 
80BC10354. 

From SPE international symposium on oilfield and geother- 

mal chemistry; Phoenix, AZ, USA (9 Apr 1985). 

Permeability modification is used to improve volumetric 
sweep efficiency of fluid injection processes. The combination proc- 
ess, introduced by Needham, et al. in 1974, was envisioned to have 
unique properties. They reported that treatment of porous media 
with alternate slugs of polymer and aluminum citrate solutions led 
to a decrease in permeability which was resistant to degradation 
after many pore volumes of fluid injection. Large permeability re- 
ductions were obtained using polymer concentrations as low as 250 
ppm. This paper describes a study of permeability modification in 
sandpacks prepared from Ottawa sand using the aluminum citrate 
process which was undertaken to identify mechanisms causing per- 
meability reduction and to improve process performance. Sand- 
packs with permeabilities between 1.73 and 2.92 darcies were used 
to eliminate the effects of clays on the process as well as rock het- 
erogeneities. In the study, sandpacks saturated with brine were 
treated with alternate slugs of polymer, brine and aluminum citrate. 
Water Cut 160 and Water Cut 110 were the principal polymers 
used. 


35512 A study of the reduction of brine permeability in 
Berea sandstone using the aluminum citrate process. Parmes- 
war, R.; Wilhite, G.P. (National Inst. for Petroleum & 
Energy Res.). 355-366 of SPE a symposium 
on oil field geothermal chemistry - 1985. Dallas, TX; Socie- 
ty of Petroleum Engineers (1985). (CONF-8504173—). Con- 
tract AS19-80BC10354. 
From SPE international symposium on oilfield and geother- 
mal —- nd : a (9 Apr 1985). 
A systematic study of permeability modification of Berea 
sandstone by the injection of alternate slugs of polymer and alumi- 
num citrate is described. Results of treatments made following the 
sequence recommended by Needham, et al. showed that permeabil- 
ity reduction was limited to the front end of the core (0-10 cm). 
The effective mobility of the treated region was so low that in- 
depth treatment of the remainder of the core was prevented. The 
amount and distribution of permeability reduction is related to both 
polymer and aluminum retention. The retention of aluminum was 
found to be a non-equilibrium process, varying with flow rate and 
thus residence time in the core. Aluminum was retained in large 
quantities in Berea core in the absence of polymer. Changing the 
treatment sequence to aluminum citrate/brine/-polymer/brine yield- 
ed in-depth treatment of cores 30-121 cm in length. Both magnitude 
and persistence of permeability reduction were comparable or 





02 
0203 Drilling And Production 


better than that obtained using the combination process. Permeabil- 
ity increased with distance from the core inlet in most runs. This is 
believed to be caused by non-uniform distribution of retained alumi- 
num. 


35513 Two- and three-phase relative permeabilities of mi- 
cellar fluids. Delshad, M.; Delshad, M.; Pope, G.A.; Lake, 
L.W. (Univ. of Texas). pp 341-354 of SPE international 
symposium on oil field geothermal chemistry - 1985. Dallas, 
TX; ona of Petroleum Engineers (1985). (CONF- 
8504173— 

From SPE international symposium on oilfield and geother- 
mal chemistry; Phoenix, AZ, USA (9 Apr 1985). 

Two- and three-phase relative permeabilities have been 
measured for a low interfacial tension (IFT) brine-oil-surfactant-al- 
cohol mixture in Berea sandstone cores. The measurements were 
done at steady-state with a constant nominal capillary number of 
10-2. These are the first three-phase micellar relative permeabilities 
reported to date. Continuous and slug displacements of both parti- 
tioning and non-partitioning radioactive tracers were run for each 
steady-state experiment. The experimental effluent tracer data from 
these experiments were analyzed by a capacitance model. Both 
excess phases flowing with the microemulsion showed significant 
capacitance effects, but the microemulsion did not. The absence of 
capacitance indicates that the microemulsion was probably the wet- 
ting phase in these low IFT flows, even more wetting than the 
excess brine phase. The relative permeability of each phase is a 
function only of its own saturation during three-phase flow. Poly- 
mer dissolved in brine had little effect on the relative permeabilities 
of brine and microemulsion in two-phase flow. 


35514 Gravity effects in the displacement of oil by sur- 
factant solutions. Hornof, V.; Morrow, N.R. (Univ. of 
Ottawa). pp 255-264 of SPE international symposium on oil 
field geothermal chemistry - 1985. Dallas, TX; Society of 
Petroleum Engineers (1985). (CONF-8504173—). Contract 
AS19-80BC10310. 

From SPE international symposium on oilfield and geother- 
mal c! y; Phoenix, AZ, USA (9 Apr 1985). 

lacement of isooctane by aqueous surfactant solu- 

suis that ealadd ie ened etuact aaa emaiine ot tae 
layer of lightly sintered glass beads. Pre-equilibrated oil-surfactant 
pairs were prepared which exhibited interfacial tensions (IFT) in 
the range 0.06 to 2.08 mN/m (dyne/cm). Because aqueous solution 
viscosity was always higher than that of the isooctane, a stable dis- 
placement would normally be expected. While systems with IFT 
greater than about 1 mN/m showed sharp interfaces and generally 
stable displacements, experiments conducted at lower IFT exhibited 
a considerable degree of instability. In particular, at lower tensions, 
the interfaces beacme fuzzy, and there was distinct evidence of 
gravity underride by the aqueous phase. The onset of gravity segre- 
gation with decreasing IFT was successfully related to capillary 
and viscous forces operating with the systems. The degree of insta- 
bility was found to increase with decreasing IFT, but oil recoveries 
did not necessarily decrease because of recovery mechanisms that 
involved mobilization and coalescence of bypassed oil. 


35515 Molecular size studies of degraded fracturing fluid 


Gall, B.L.; Raible, C.J. (National Inst. for Petrole- 
um & Energy Res.). pp 167-178 of SPE international s 
ium on oil field geothermal chemistry - 1985. 
Society of Petroleum oe (1985). (CONF- 
8504173). Contract FC22-83FE6014 
From SPE international aeeeiaien on oilfield and geother- 
mal c! Phoenix, AZ, USA (9 Apr 198 
cnetedce e degradation o theo he fi Ti tities, 
ano aedaaetaee tnd teens hee es 
fluid return and economic production of gas (and/or oil). In this 
es size exclusion chromatography (SEC) was used to investi- 
gate degradation of water-soluble polymers, such as modified guar 
and cellulose polymers. SEC was used to monitor the decrease in 
molecular size of the polymer degradation products using oxidant 
breakers in the temperature range 343 K to 370 K (158°F to 
205°F). SEC, however, was capable of monitoring the effects of 
polymer type and concentration, breaker type and concentration, 
break time and temperature. The SEC results were then correlated 
with solution fluid loss characteristics and residue production to 
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define the molecular size reduction needed to minimize damage to a 
propped fracture. Results were compared to sandpack damage stud- 
ies reported in the literature. Greater insoluble residue production 
required greater molecular weight reduction to minimize damage. 
SEC results were also correlated with solution viscosity. Measured 
viscosities depended on polymer concentration and degree of poly- 
mer degradation. Low solution viscosity did not guarantee reduc- 
tion of polymer molecules to a non-damaging size. SEC analysis 
should also be useful for evaluating new or improved breaker and 
polymer systems. Presently available breaker systems (in the tem- 
perature range of this study) did not provide both high initial solu- 
tion viscosity and efficient molecular size reduction to minimize 


damage. 

0204 Processing 

REFER ALSO TO CITATION(S) 35561 
0205 Products And By-products 
REFER ALSO TO CITATION(S) 36449 


35516 (AD-A—164532/4/XAB) Properties of aircraft 
fuels and related materials. Final report, 15 February 1982-31 
January 1985. Duvall, D.S.; Snyder, A.D.; Henry, J.; Lewis, 
D.J.; Hodgson, F.N. (Monsanto Co., Dayton, OH (USA). 
Dayton Lab.). Aug 1985. 162p. NTIS, PC A08/MF A011. 

Fuel tests, analyses, and analytical-method development 
were conducted on a number of fuels of an experimental nature in 
conjuction with ongoing Air Force programs for studying fuel- 
combustion behavior, turbine engine design, and other fuel-related 
technologies. Fuels from conventional and alternate sources were 
studied, as were fuels of the high-density missile propellant type. A 
wide variety of both physical and chemical properties of the fuels 
were measured and are tabulated. Studies conducted to aid in the 
solution of operational problems are also reported. 


35517 (AD-A—165220/5/XAB) Quantitative determina- 
tion of corrosion-inhibitor levels in jet fuels by JPLC. Final 
report, 18 January-30 September 1985. Wechter, M.A. 
(Southeastern Massachusetts Univ., North Dartmouth 
(USA)). 6 Jan 1986. 3lp. NTIS, PC A03/MF AOI. 

Corrosion inhibitors are mandatory additives added to Navy 
Jet fuels to reduce corrosion of transfer lines and storage tanks. In 
addition, they are known to enhance lubricity properties of hydro- 
treated fuels. It is known that, as fuels pass through transfer lines or 
are stored, the level of corrosion inhibitor present decreases and 
with this decrease there is a corresponding decrease in both the 
corrosion protection and the lubricity characteristics of the fuel. 
Since there are potentially deleterious effects resulting from a de- 
crease in corrosion-inhibitor concentrations, a method of quantify- 
ing their concentrations was desired in order to be able to make ap- 
propriate after-market adjustments to fuels. Thus, the ultimate goal 
of this project was to develop and analytical method to quantitaive- 
ly determine the amount of corrosion inhibitor present in fuel sam- 
ples. A secondary goal was to gain more specific experimental evi- 
dence regarding the fate of the inhibitors. A method that efficiently 
extracts nine of the military approved commercial corrosion inhibi- 
tors from aircraft turbine fuels and qualitatively and quantitatively 
determines them by gel-permeation chromatography is described. 
Additive concentration for quantitation ranges between 1 and 35 
ppm (V/V). In addition, the fate of the corrosion inhibitors at these 
concentrations in fuel was examined in the presence of steel sur- 
faces, fresh water, and sea water. 


35518 (AD-A—165402/9/XAB) LC-1H NMR character- 
ization studies of tricyclic aromatics and olefins in diesel 
fuels. Final report, September 1982-31 December 1985. Blass, 
T.E.; Bebout, W.R.; Caswell, K.A.; Allen, L.; Dorn, H.C. 
(Virginia Polytechnic Inst. and State Univ., Blacksbur, 
USA). I Dept. of Chemistry). 18 Feb 1986. 55p. NTIS 

. New analytical approaches for determination of 1) tricyclic 
aromatics, 2) alkenes, and weight % data in Naval diesel fuels are 
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described. Tricyclic aromatics are detected and characterized at 
concentrations as low as approx. 0.25% in diesel fuels. Various ana- 
lytical approaches for characterizing alkenes in diesel fuels are also 
explored, including: 1) chromatographic separation of the alkene 
fraction in diesel fuels by AgNOs impregnated chromatographic 
columns, and 2) a ‘*F NMR tagging method characterizing alkenes. 
Finally, a calculative method for conversion of LC-1H NMR molar 
data to weight % data for each chromatographic fraction in a fuel 
is described. 


35519 (AD-A—165422/7/XAB) Impingement of liquid- 
fuel sprays on heated walls. Final report, 1 August 1982-10 
July 1985. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). 
Dept. of Mechanical Engineering). 12 Feb 1986. 81p. NTIS, 
PC A05/MF AOl1. 

An experimental study was made of the structure of high- 
speed diesel jets. A constant-volume chamber was constructed into 
which sprays of different liquids at a controlled pressure and dura- 
tion can be injected. The chamber can be pressurized to a design 
pressure of 900 psi and heated to 750 F. An air-operated pump pro- 
vides liquid injection pressures up to 10,000 psi. Microphotographs 
of the spray showed the formation of a train of surface waves and 
the presence of liquid ligaments issuing from the main liquid jet in 
the radial direction. Discharge coefficients decreased with increas- 
ing injection pressure, indicating presence of cavitation in the 
nozzle. Injection of liquid into a coaxial stream of air with veloci- 
ties up to 340 m/s allowed determination of the constant A in the 
aerodynamic theory, which represents the intensity of surface per- 
turbations before any amplification by shear occurs. Results of an 
experiment conducted with liquids of different vapor pressure on 5 
nozzles indicate tha cavitation is a function of a nondimensional 
pressure parameter. 


35520 (EPRI-AP—4431, pp 3.47-3.98) Stability and 
compatibility related to utility fuel oils. Anderson, 
R.P. (National Institute for Petroleum and Energy Re- 


search, Bartlesville, OK). Feb 1986. Research - Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T186920146. (CONF-8506250—). Contract FC22- 
83FE60149. 

From EPRI fuel oil utilization workshop; Atlanta, GA, USA 
(19 Jun 1985). 

The increasing use of low quality crudes in refinery feed- 
stocks has been paralleled by increasing problems in both process- 
ing and product quality. Lower product quality is evidenced by in- 
creased problems with product stability and compatibility. Problem 
components increase with increasing boiling point and are highest 
in the residual fractions. This project has the specific goal of deter- 
mining the types of components causing problems in the utilization 
of residual fuel oils and then using this information to provide prac- 
tical test methods that will be useful as screening techniques for 
predicting stability and compatibility problems. Fuels which have 
exhibited instability or incompatibility problems as well as baseline 
(nonproblem) fuels are being analyzed in an effort to determine the 
compound types responsible for the observed problems. 25 refer- 
ences, 29 figures. 


0207 Marketing And Economics 
REFER ALSO TO CITATION(S) 36097 


>. (CONF-8506280—1) Performance of the oil- and 
gas industry in the Federal Republic of een. 
tae” H. (Wirtschaftsverband Erdoel- und Erd- 
gewinnung e.V., Hannover (Germany, F.R.)). 1985. ey 
German). NTIS ned Sales Only), PC A02/MF AOl 
File Number DE86751 
From Lecture aa of Wirtschaftsverband Erdoel- und 
Erd i e.V.; Hannover, F.R. Germany (18 Jun 1985). 


which were lower than last year resulted in an increased consump- 
tion of primary energy, in 1984. The working group Energy Bal- 
ances determined an increase of 3,5% up to 377 million tons of 
black coal units. Natural gas consumption increased overpropor- 
tionally by 5,5% to 54,5 thousand million m* (9,77 kWh/m*). The 
share of natural gas in primary energy consumption rose according- 


ly from 15,3% to 15,6%. This development fully agrees with the 
Federal Government's aims of energy policy. Domestic production 
had a proportional share in covering the additional demand of natu- 
ral gas in 1984: amounting to 18,0 thousand million m* (9,77 kWh/ 
m*) it was 4,6% higher that in the previous year. With regard to 
crude oil the decline of the production caused by the conditions of 
the deposits slowed down in 1984 compared to previous years. 
German crude oil production was only reduced by 1,5% to 4,06 
Million t, after having declined by 3,3% and 4,6% resp. in the 
years before. Crude oil production of German companies abroad - 
reached a new peak in 1984 with almost 7,7 million t. The compar- 
ative amount of the previous year was exceeded by 684,000 for 
9,8% mainly due to increased production Egypt, Indonesia, Gabun 
and the United States of America. The revenue situation of crude 
oil- and natural gas industry in 1984 was somewhat better than in 
the year before. Especially the unexpected high extra production of 
natural gas contributed to this positive development. This was ac- 
compagnied by an increase of investments. German natural gas- and 
crude oil industry spent a total of 2,1 billion DM for exploration 
and production at home and abroad in 1984 compared to 1,9 billion 
in 1983. (orig./HP). 


35522 (DOE/EIA—0380(86/03)) Petroleum marketing 
monthly, March 1986. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 30 
May 1986. 155p. NTIS, PC A08/MF A011; 1 - GPO; GPO 
Dep. File Number DE86011813. 

This report gives information and statistical data about a va- 
riety of crude oils and refined petroleum products. The publication 
provides crude oil cost statistics and refined petroleum products 
sales statistics for use by industry, government, private sector ana- 
lysts, educational institutions, and consumers. Data on crude oil in- 
clude the domestic first purchase price, the f.o.b. and landed cost of 
imported crude oil, and the refiners’ acquisition cost of crude oil. 
Sales data for motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane are presented. 


35523 (DOE/EIA—M016) Chronology of major oil and 
gas regulations issued through October 1985. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Oil and Gas). 1985. 116p. NTIS, PC A06/MF AO1 
- GPO; GPO Dep. File Number DE8601 1980. 

This paper provides an update to an earlier Energy Informa- 
tion Administration chronology of major regulatory and market 
events in the petroleum and natural gas industries since 1889. It is 
intended to serve as a reference document for oil and gas analysts 
and other interested parties. It is being published now to present a 
background to the rapid regulatory changes now occurring in the 
natural gas industry. A summary of each event, the date it oc- 
curred, and the parts of the industry affected are noted. The sum- 
maries do not provide extensive detail on the subject in question; 
nor should the regulatory descriptions be interpreted as the word of 
law. In most cases a reference is provided for those who are inter- 
ested in further information. For convenience, natural gas and oil 
are treated as separate chapters. 


35524 (DOE/OR/21400—H1) Documentation of the Pe- 
troleum Allocation (PAL) model. Draft. Turhollow, A.F-.; 
Curlee, T.R.; Das, S. (Oak Ridge National Lab., TN 
(USA)). Aug 1985. Contract AC05-840R21400. '289p. 
NTIS, PC A13/MF AOl; 1; GPO Dep. File Number 
DE86012717. 

This report documents the Petroleum Allocation (PAL) 
Model which was developed by the Energy Information Adminis- 
tration (EIA) of the US Department of Energy (DOE). The PAL 
Model simulates for business-as-usual (BAU) and disruption condi- 
tions the movements of petroleum from its sources of production, 
through conversion in refineries, to end-product demand regions 
where refined products are ultimately consumed. The model was 
developed primarily as a tool to study the impacts of hypothesized 
petroleum supply disruptions on the distribution of crudes and re- 
fined products in the world oil market. In addition to predicting 
how distribution patterns may change during a disruption with no 
government intervention, the model also has the capability to 
model the flows of petroleum given that the International Energy 
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Agency (IEA) Agreements are triggered. The first chapter pro- 
vides for the nontechnical reader a general description of the PAL 
Model. In the chapters that follow, a detailed description of the 
formal rigorous structure of the major components of the PAL 
Model is provided for the technical audience. Chapter 2 describes 
the crude supply and refined-product demand sectors. The trans- 
portation and refinery components are described in Chapters 3 and 
4, respectively. In Chapter 5, the PAL Model is documented as an 
integrated structure of the four major model components. Chapter 
6 provides a detailed description of the various output tables gener- 
ated by PAL. Chapter 7 contains a discussion of the procedures re- 
quired to execute a business-as-usual (BAU) run. The procedure re- 
quired to execute a disruption run is discussed in the final chapter. 
Appendix A contains a list of publications in which the PAL 
Model was used. Appendix B provides background on the MPS III 
programs used in the PAL Model. A description of the model’s 
computer code is given in Appendix C. A technical audience is as- 
sumed for chapters 2-8 and the appendices. 24 figs., 43 tabs. 


35525 (MMS—86-0024) Oil and Gas Leasing/Production 
Program. Annual report, FY 1985. (Minerals Management 
Service, Vienna, VA (USA). Office of Offshore Information 
Services). 31 Mar 1986. 65p. Office of Offshore Information 
Services, MMS, 1951 Kidwell Dr., Suite 601, Vienna, VA 
22180. File Number T186901475. 

Of the 10,067 tracts (54,352,583 acres) offered in the three 
OCS sales, leases were issued for 627 tracts (3,523,539 acres). Funds 
actually received during the Federal Government's fiscal year 
amounted to $1,952,941,254 in bonuses and rentals and 
$3,588,937,243 in royalties, for a total of $5,541,878,497. Production 
of oil and gas on the OCS in FY 1985 amounted to 414 million bar- 
rels of crude oil and condensate and 4.4 trillion cubic feet of natural 
gas. Federal offshore oil production amounted to 12.7% of total US 
oil production during FY 1985, while natural gas produced on the 
OCS was 25.3% of total US production. All OCS production came 
from the Gulf of Mexico and offshore California. During FY 1985, 
the USCG conducted 785 investigations on 1917 reports or allega- 
tions of violations of safety regulations on OCs facilities. These in- 
vestigations resulted in the issuance of 2937 corrective action re- 
quirements and 18 Reports of Violations. Pursuant to 33 CFR Part 
140.40, the USCG forwarded these Reports to the MMS for either 
administrative or judicial action. 4 figs., 13 tabs. 


35526 (PB—86-181807/XAB) Logistics of the US Strate- 
gic Petroleum Reserve in the world petroleum market: 1990- 
2000. (National Research Council, Washington, DC (USA). 

ion on Engineering and Technical Systems). 1985. 
146p. NTIS, PC AO7/MF AOI. 

The report discusses whether the Strategic Petroleum Re- 
serve will be sufficient to deal with potential supply disruptions 
during the 1990s. The study concerns itself with the topics deemed 
of most importance for critical policy decisions with respect to the 
logistics of the reserve. 


35527 (UCRL—53703) Adequacy of conventional world 
oil resources into the next century. Borg, I.Y. (Lawrence 
Livermore National Lab., CA (USA)). 9 Ts 1986. Contract 
W-7405-ENG-48. 26p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86012106 

This review focuses on n world developments of the past five 
years that will influence the supply of crude oil into the next centu- 
ry. The current oil surplus on world markets is misleading since it 
is due to both conservation and fuel switching, and not improved 
discovery rates. Similarly, the shift in sources of imported oil to the 
US from the Middle East-to producers such as Mexico, Canada, 
and the UK, although reassuring, may be short-lived. Discoveries 
such as Hibernia, Canada, offshore Ivory Coast, and Canada’s 
Beaufort Sea have proved substantial, but hostile environments and 
challenging technical problems promise to make development slow 
and costly. Discoveries that are yet to be evaluated, such as the 
South China Sea, Campos basin, Brazil, Corte Norte, and Colom- 
bia, appear to be giant finds, but by themselves cannot compensate 
for production declines anticipated in the North Sea, Mexico, and 
elsewhere outside of the Middle East. In the US, offshore areas in 
the Gulf of Mexico, California, and Alaska show great promise, but 
only the Gulf and California holds hope for counterbalancing in a 
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timely fashion the declining production in traditional onshore areas. 
It is unlikely that reserves plus oil yet to be discovered will be able 
to meet world demand much beyond the first quarter of the next 
century. The enormous amounts of oil in the form of tar sands and 
oil shale will eventually be developed; however, they cannot com- 
pletely compensate for declining production of conventional curde 
oil. In response to shrinking volumes of oil on world markets, tem- 
porary shortages and supply interruptions are to be expected before 
the total amount of recoverable oil is depleted. 62 refs., 14 figs., 5 
tabs. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 36740, 36773, 36801 


35528 (AD-A—165266/8/XAB) Some techniques to cal- 
culate design currents in shelf and stratified coastal waters. 
Research report, 1 January 1984-31 December 1985, Murray, 
S.P.; Young, M.H. (Louisiana State Univ., Baton Rouge 
(USA). Coastal Studies Inst.). 1984. 19p. (TR—411). NTIS, 
PC A02/MF AOl1. 

Three analytical models are presented that can be used to 
predict vertical profiles of coastal and inner-shelf currents when ap- 
plied with careful consideration of the pertinent physical param- 
eters in operation. Two of the models are driven solely by wind 
stress, while the third also incorporates density gradient effects. An 
important result suggested by the successful comparison of the field 
data to theory is the possibility that considerable knowledge of the 
nearshore velocity distribution along coasts with simple geometry 
can be obtained, given data on local winds, from routine bathymet- 
ric and hydrographic (STD) surveys. An immediate application is 
the prediction of current structure for offshore petroleum oper- 
ations and the trajectories of oil-spill movements along many sub- 
tropical coasts as well as other high-runoff coasts such as the Pacif- 
ic coast of Alaska. 


35529 (PB—86-165099/XAB) Analysis of trace metals in 
bottom sediments in support of deepwater biological process- 
es. Studies on the US Mid-Atlantic continental slope and rise. 
Interim report, 1 May 1984-24 January 1986. Bothner, M.H.; 
Campbell, E.Y.; DiLisio, G.P.; Parmenter, C.M.; Rendigs, 
R.R. (Geological Survey, Woods Hole, MA (USA)). 24 Jan 
1986. 64p. NTIS, PC A04/MF AO1. 

Sediment samples collected during the first four cruises to 
the continental slope and rise off the Mid-Atlantic states were ana- 
lyzed for 12 metals (Al, Ba, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, V, 
and Zn). Because of its high concentration in drilling mud, Ba is 
most commonly measured to trace drilling mud in the marine envi- 
ronment. In the study, only small changes in Ba concentrations in 
sediments have been noted to date. In one core collected on Cruise 
3 from Station 1 adjacent to the drilling in Block 372, the concen- 
tration of Ba was 13% higher in the surface sediment than deeper 
sediment. This enrichment is probably not harmful to benthic orga- 
nisms. The strongest signal from drilling mud was observed in sedi- 
ment-trap samples placed within the upper 850 m of the water 
column on a subsurface mooring 1.8 km south-southwest of the 
drilling rig. 


35530 (PB—86-168291/XAB) Sources, fates, and effects 
of aromatic hydrocarbons in the Alaskan marine environment 

with recommendations for monitoring strategies. Anderson, 
J.W.; Neff, J.M.; Boehm, P.D. (SEE CODE- 9518665 
Marine Research Lab Lab., Sequim, WA (USA)). Mar 1986. 
230p. NTIS, PC A1l1l/MF AOl. 

Information about polycyclic aromatic hydrocarbons in the 
Alaskan marine environment is relatively sparse. About 300 refer- 
ences were reviewed to create an assessment of the current state of 
knowledge on sources, fates and effects of oil-derived polycyclic 
aromatic hydrocarbons in cold marine waters. The objective of the 
report is to critically review what is known about the sources, fates 
and effects of polycyclic aromatic hydrocarbons (PAH) in the 
Alaskan marine environment. The specific areas reviewed are (1) 
the natural and anthropogenic sources of aromatic hydrocarbons in 
the Alaskan marine environment, (2) the physical, chemical and 
biochemical fates of these compounds in marine ecosystems, and (3) 
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the bioaccumulation and biological effects of aromatic hydrocar- 
bons in marine organisms. 


35531 (PB—86-168879/XAB) Effects of oil on the feed- 
ing mechanism of the bowhead whale. Final Braith- 
waite, L.F. (Bri; Young Univ., Provo, UT (USA)). 10 
Jun 1983. Sip. NTIS, PC A04/MF A0O1. 

Research was designed to determine the effect of crude oil 
on the filtration efficiency of bowhead whale (Balaena mysticetus) 
baleen. An experiment apparatus was constructed with temperature- 
controlled, circulating sea water moving through a chamber con- 
taining mounted baleen plates. All circulating water of the appara- 
tus flowed over and through the hair-fringed stratum of the baleen 
plates. Efficiency of filtration of living plankters was measured and 
compared for various kinds and levels of petroleum fouling. The fil- 
tering efficiency of the baleen plates decreased when the plates 
were fouled with Prudhoe Bay crude oil. 


35532 (PB—86-171758/XAB) Outer Continental Shelf 

environmental assessment program. Final reports of principal 

investigators. Volume 35. (National Ocean Servi 

age, AK (USA). Ocean Assessments Div.). Dec 1985. 446p. 
S, PC A19/MF AO1. 

Contents include: Shorebird littoral zone ecology of the 
southern Chukchi coast of Alaska; Regional patterns in coastal 
shorebird communities of Arctic and subarctic Alaska; Environ- 
mental characterization and biological utilization of Peard Bay. 


35533 (PB—86-179777/XAB) Beach-cleaning trials: Cefn 
Sidan sands 1984. Morris, P.R.; Nightingale, J.F.; Thomas, 
D.H.; Tookey, D.J.; Turner, , AC. (Warren Spring eas 
Stevenage (UK). 1985. 62p. " (LR—527(OP)M). NTIS, 
A06/MF AO1 

Trials in "1983 on a firm-sand beach compared various tech- 
niques for the removal of stranded water-in-oil emulsion: for further 
development of cleaning techniques a second series of trials was 
held on softer sand at Cefn Sidan Beach during the period 8-13 No- 
vember 1984 in cooperation with staff from a wide variety of au- 
thorities and agencies. The report describes a temporary roadway 
over unconsolidated terrain, and the evaluation of several tech- 
niques employing barriers, scrapers, and lifting equipment in appro- 
priate combinations for the removal of emulsion from the beach. 
Some dispersant was applied by means of a helicopter and an air- 
craft, also, there were flights for remote sensing of oil on the beach. 


35534 (PB—86-180221/XAB) Status of the brine problem 
in Illinois. Sours, D.; Kulfinski, F.; DeWitt, J. (Southern II- 
linois Univ., Edwardsville (USA)). Dec 1985. 54p. NTIS, 
PC A04/MF AOI. 

Studies have suggested a need for more comprehensive state 
efforts to mitigate the environmental impacts of oil-field brines and 
have attempted to justify state-supported brine-damaged land recla- 
mation. In response to public interest, S(U-Edwardsville attempted 
to assess the extent of brine-damaged environments in cooperation 
with the Illinois Department of Energy and Natural Resources 
(DENR). The primary focus of the study, then, was to assess the 
kind, magnitude, and extent of the brine problems in Illinois and to 
use this assessment as a basis for making recommendations with re- 
spect to reclamation, regulation, responsibility, and other actions. 
The results of this assessment are presented. The report attempts to 
consolidate the current information available on the oil-field brine 
(OFB) damage issue, to analyze this information, and to draw con- 
clusions from this analysis. It should be noted that the study was 
performed under limited time (June 85 - August 85) and resource 
constraints, and that the study is therefore not as exhaustive as it 
might have been. 


35535 (PB—86-182979/XAB) ao oy risk analysis for 
the mid-Atlantic (proposed Sale No. 111) Outer Continental 
Shelf lease area. Final report. Notario, J.J.; LaBelle, R.P.; 
Lucas, A.D. (Minerals Management Service, Reston, VA 
(USA)). May 1985. 120p. (OCS/MMS—86/0011). NTIS, 
PC A06/MF AO1. 

The Federal Government has proposed to offer Outer Conti- 
nental Shelf (OCS) lands off the Mid-Atlantic coast for oil and gas 
leasing. The report examines what could happen if oil is found, and 


02 PETROLEUM 
0230 Properties 


attempts to compare relative risks of future leasing with risks of ex- 
isting leases and transportation of imported oil in the study area. 
The report summarizes results of an oil spill risk analysis conducted 
for the proposed OCS lease offerings in the Mid-Atlantic (Sale 
111). 


0210 Legislation And Regulation 
REFER ALSO TO CITATION(S) 35527 
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35536 (DOE/BC/99880—11) Strategic Petroleum Re- 
serve supporting research. Final technical report for FY85. 
Woodward, P.W.; Shay, J.Y.; Diehl, B.H.; Hornung, K.W. 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). 31 Dec 1985. Contract AC22-84BC99880. 

S, PC A03/MF A011; 1; GPO Dep. File Number 
DE86011599. 

The Strategic Petroleum Reserve Office (SPRO) of the US 
Department of Energy (DOE) has extensive facilities and expertise 
for underground storage of crude oil but limited analytical labora- 
tory capabilities. The National Institute for Petroleum and Energy 
Research (NIPER), formerly the Bartlesville Energy Technology 
Center, has extensive experience in petroleum testing and has 
served as the analytical support laboratory for SPRO since 1978. 
NIPER provides analytical support to SPRO through a contrac- 
tural arrangement with the Bartlesville Project Office of the US 
Department of Energy. Work performed during the contract period 
of this report included setting up new methodology for improved 
and expanded crude oil characterization and the routine testing of 
SPR samples. The number of tests performed for each sample was 
increased, and research into the chemistry of sludge formation was 
initiated. Several new pieces of analytical instrumentation were put 
into service for the SPR program. The new equipment will provide 
valuable data to the SPRO for prospective purchasers and refiners 
of SPR crudes. A computer program was leased to provide data 
management and crude evaluation capabilities not previously avail- 
able to the SPRO program. This computer program was used to 
provide data for the recent test sale and drawdown of SPR crude. 
Inspection analysis were performed on 178 crudes, and 9 cavern or 
cavern composite samples were analyzed by the comprehensive 
analysis scheme. 17 refs., 10 figs., 14 tabs. 


(NIPER—149) Separation and analysis of hydrox- 
yaromatic species in liquid fuel. Green, J.B.; Thomson, J.S.; 
Treese, C.A.; Yu, S.K.T. (National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA)). 10 Apr 1985. 
Contract FC22-83FE60149. 38p. NTIS, PC A03/MF A0O1; 
GPO Dep. File Number DE86010884. 

A combination of liquid chromatographic, chemical derivati- 
zation, and GC/MS methods has been used to isolate and analyze 
hydroxyaromatic (Ar-OH) compounds in fuels. Nonaqueous ion ex- 
change chromatography is first used to obtain a concentrate of 
acidic compounds from the fuel. This concentrate is subsequently 
subfractionated into compound classes by HPLC using a silica 
column and a mobile phase containing a strong base, tetramethy- 
lammonium hydroxide. The subfraction containing ARUH is then 
either silylated with N,O-bis(trimethylsilyl)-trifluoroacetamide (10 
percent trimethylchlorosilant catalyst) or acylated with trifluoroa- 
cetyl chloride (6:1 m/m triethylamine catalyst) and analyzed by 
GC/MS using a 30 m by 0.025 ym J and W DB-S5 column. Silylat- 
ed ArOH show prominent molecular ions and a fragment corre- 
sponding to (CHs)s-Si+ (m/e 73). In general, silylation increases 
the retention of ArOH on the GC column, whereas acylated ArOH 
elute faster than the unreacted ArOH. Acylkated ArOH yield very 
characteristic mass spectra which are far more useful for qualitative 
identification than those of silylated or underivatized ArOH. Con- 
sidering the diverse sources of the fuels examined thus far, the dis- 
tribution of ArOH species determined in each is surprisingly simi- 
lar. All contain phenols and indanols/tetralinols as the most abun- 
dant classes. The overall abundance of ArOH in fuels generally de- 
creases in the following order: coal liquids > shale oils Much 
greater than petroleum. In this report, results from application of 
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the method to an SRC-II coal liquid, a Wilmington (CA) petrole- 
um, and an in situ retorted OSCR shale oil are discussed in terms of 
structural variations in ArOH as a function of fuel type. For..exam- 
ple, the two most distinguishing features of the coal liquid ArOH 
are their high concentration in the whole oil and presence of con- 
densed ring species such as pyrenols and partially hydrogenated 
pyrenols. 


35538 Chemical kinetics of the high pressure oxidation of 
n-butane and its relation to engine knock. Pitz, W.; West- 
brook, C.K. (Lawrence Livermore National Laboratory, 
Livermore, CA 94550). Combustion and Flame; 63: No. 1-2, 
113-133(Feb 1986). Contract W-7405-ENG-48. 

A chemical kinetic oxidation mechanism for n-butane is em- 
ployed to study hydrocarbon autoignition related to engine knock. 
A low temperature submechanism has been added to a previously 
developed high temperature mechanism in order to examine the im- 
portance of low temperature reaction paths in autoignition. Numeri- 
cal calculations follow reactions taking place in a sample of end gas 
and are used to identify the controlling chemical reactions that can 
lead to autoignition. Reactions that involve the production and con- 
sumption of HO. and H2O2 were found to play a crucial role in 
high pressure autoignition. A possible role of selected antiknock ad- 
ditives was investigated numerically, with calculations showing that 
the removal of HO. and H2O: by these additives would provide a 
strong inhibiting effect on the autoignition process. 


0240 Storage 
REFER ALSO TO CITATION(S) 35536 


35539 (SAND—86-0454) Test of Department of Energy 
Strategic Petroleum Reserve Bayou Choctaw cavern 17. 
Goin, K.L.; Buchanan, D.K. (Sandia National Labs., Albu- 
querque, NM (USA)). Apr 1986. Contract AC04- 
76DP00789. 3ip. rea PC A03/MF AOl; 1; GPO Dep. 
File Number DE860120 

This report ions the cavern integrity test of Bayou 
Choctaw cavern 17 conducted between October 16 and December 
30, 1985. This test included a nitrogen leak test of the single cavern 
entry well, 17, at near maximum operating pressure. Test results in- 
dicate a nitrogen loss rate of 840 bbl/yr. This leak rate can reasona- 
ble be assumed to correspond to an oil loss rate of 84 bbl/yr, com- 
pared to the Department of Energy loss limit goal of 100 bbl/yr. 4 
refs., 13 figs. 


35540 (SAND—86-0694) Physical and numerical simula- 
material. 


tions of fluid-filled cavities in a Preece, 
D.S.; Sutherland, H.J. (Sandia National Labs., Albuquerque, 
NM (USA)). May 1986. Contract AC04-76DP00789. 118p. 
NTIS, PC A06/MF A0Ol; 1; GPO Dep. File Number 
DE8601 1904. 

Centrifuge creep experiments have been performed on six 
models of fluid-filled cylindrical cavities in a cylindrical block of 
the modeling material plasticine. Three of the experiments treated a 
single cavity on the axis of the plasticine cylinder. The other three 
experiments each treated an array of four cavities with three cav- 
ities symmetrically arranged around one central cavity. The three 
multi-cavity models differed in the spacing between the central and 
satellite cavities. The experiments were designed to physically 
model petroleum-filled caverns leached in rock salt. The experi- 
ments were performed for several reasons. First, plasticine is a 
creeping material which has a mathematical formulation similar to 
rock salt. Finite element computer programs that include material 
models for creep have been exercised by performing finite element 
analyses of the experiments using the plasticine creep model and 
comparing numerical and experimental results. Both two- and 
three-dimensional finite element analyses were performed. Second, 
the multi-cavity experiments were designed to gain an understand- 
ing of the behavior of arrays of cavities, specifically, how spacing 
between cavities influences their creep response. Three-dimensional 
finite element simulations of the multi-cavity experiments acted as a 
validation excerise for the code and provided information such as 
stress distribution that could not be measured experimentally. 
Third, information obtained about the interaction of cavities in plas- 
ticine can also be applied to cavities in rock salt. 
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REFER ALSO TO CITATION(S) 35544 


(DOE/EIA—0471) Gas deliverability and flow ca- 
pacity of surveillance fields in Louisiana and Texas Federal 
Offshore Areas. Hicks, J.N.; Rahman, H. (USDOE Energy 
Information Administration, Washington, DC. Office of Oil 
and Gas). 23 Jan 1986. 57p. NTIS, PC A04/MF AO! - 
GPO; GPO Dep. File Number DE86010048. 

The study represents the gas-well gas deliverability and flow 
capacity of 244 surveillance fields in the Louisiana and Texas Fed- 
eral Offshore Areas from 1983 through 2002. This report begins 
with a discussion of how fields were selected for the study and a 
gas production history of the selected fields in the Louisiana and 
Texas Federal Offshore Areas for the last six years. Next is a dis- 
cussion of the methodology used in calculating gas-well gas deliv- 
erability and flow capacity. The methodology is illustrated by the 
use of a sample fields. Finally, there is a general discussion of gas 
deliverability and flow capacity calculated for the surveillance 
fields over a 20-year period (1983 through 2002). Theory, data re- 
quirements, curves and tables presenting the production history and 
deliverability of the study areas, and a model abstract are presented 
in appendices. 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 35506, 36900 


35542 (DOE/FE—0062) Unconventional Gas Recovery 
program plan. (USDOE Assistant Secretary for Fossil 
Energy, Washington, DC. Office of Oil, Gas, Shale and 
Coal Liquids). Mar 1986. 35p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86012049. 

The resources included here under the general term “uncon- 
ventional gas’ include tight lenticular sand formations of the West, 
fractured shales of the East, coalbed methane of the East and West, 
and the novel gas resources of hydrates and deep sources. All of 
these resources currently lack a knowledge base sufficient to war- 
rant significant industry investment. The focus of the UGR Pro- 
gram is on obtaining a clearer understanding of the geological 
nature for each of the resources and on identifying and developing 
potential extraction technologies. Accordingly, the UGR Program 
emphasizes three major functional research areas. They are geolog- 
ic research, generic research, and production research. Coordinated 
research and development efforts in support of the gas industry are 
limited to the activities of the Gas Research Institute (GRI) who 
plans, manages, and develops financing for all projects. GRI was 
formed in 1978 and coordinates its R and D programs with DOE 
so that a comprehensive research plan can be followed without du- 
plication of effort. A cooperative agreement has been signed be- 
tween the two. In order to better control progress in achieving the 
program’s strategic aims, and recognizing that each of the potential 
resources has its own set of unique characteristics and problems, 
the UGR Program has been divided into three subprograms: West- 
ern Gas Sands Subprogram, Eastern Gas Shales Subprogram, and 
Environmental and Advanced Research Subprogram. The Environ- 
mental and Advanced Research Subprogram is further broken 
down into 3 major projects: Gas Hydrates, Deep Source Gas, and 
Coalbed Methane. 7 figs. 


35543 (PB—86-179041/XAB) Tight-gas-sand core sample 
analysis. Final report, May 1983-July 1985. Walls, J.D. 
(Litton Petrophysical Services, Mountain -— CA 
(USA)). Oct 1985. 127p. NTIS, PC A07/MF A 
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This report contains the results of routine and special core 
analyses on four East Texas tight gas wells from the Travis Peak 
formation. The purpose of the study was to obtain a significant, 
high-quality data base from which well-log calibrations and produc- 
tion estimates could be made. 


0303 Drilling, Production, And Processing 


(PB—86-179033/XAB) Comparative engineering 
Suh ‘diction and au Guabcnian of thar tacks Haak Pee 
East Texas Basin. Topical report, February-November 1985. 
Lin, Z.S.; Finley, R.J. (Texas Univ., Austin (USA). Bureau 
of Economic Geology). 28 Feb 1986. 108p. NTIS, PC A06/ 
MF AO1. 

The report defines gas-production characteristics and reser- 
voir properties of the Travis Peak Formation in the eastern East 
Texas Basin using data from eight producing fields, to define re- 
gional trends in key parameters, and to refine previous resource/ 
reserve estimates on the basis of additional information. 


35545 (PB—86-179058/XAB) Geologic, technical, and 
economic sensitivity analysis in support of the GRI (Gas Re- 


M.; Morra, F. (Lewin and Associates, Inc., Washington, 
DC (USA)). Nov 1985. 98p. NTIS, PC A05/MF A01. 

During 1984-1985, Lewin and Associates, Inc., used the 
Tight Gas Analysis System (TGAS) as a planning and assessment 
tool for GRI. During this period TGAS was used to support the 
GRI Tight Gas Reservoirs Program: (1) evaluation of the benefits 
of the entire program and its subcomponents; (2) detailed analysis 
of a single formation (the Travis Peak); and (3) fine grain assess- 
ment of the role of information in the decision to drill, develop and 
produce a tight-gas prospect; (4) assistance in selecting R&D tasks 
that were most likely to achieve program objectives most cost-ef- 
fectively and in developing a project-management structure. R&D 
planning assistance resulted in more quantifiable program objectives 
and developed a computerized version of several program compo- 
nents to test its usefulness as a management tool. The program anal- 
ysis demonstrated that R&D in reservoir diagnostics and stimula- 
tion technology would make it possible to achieve significant re- 
ductions in the cost of gas while adding sizable new quantities of 
gas to supply. The work has yielded methodology, data and soft- 
ware that are applicable to industry as a whole in addition to serv- 
ing GRI’s needs. 


35546 Using event trees and fault trees. Schreiber, A.M. 
(Battelle Pacific Northwest Labs., Richland, WA). Chemical 
Engineering (New York); 115-120(4 Oct 1982). 

Risk analysis is being increasingly applied in the chemical 
process industries to assess health and safety problems and to im- 
prove loss-prevention capabilities. Many of the tools used in risk 
analysis to identify and evaluate accident sequences can also pro- 
vide information for solving engineering and design problems. Sys- 
tems-analysis techniques such as event trees and fault trees can be 
especially useful in comparing design variations or evaluating alter- 
native system concepts. An introductory description of these tools, 
and an example of their application to a liquefied-natural-gas safety 
system are presented. 


0305 Health And Safety 

REFER ALSO TO CITATION(S) 35546 

‘0306 Marketing And Economics 

REFER ALSO TO CITATION(S) 35521, 35523, 35525, 36097 


(DOE/EIA—0130(85/11)) Natural Gas Mentily, 


234p. NTIS, PC All/MF A01 - GPO; 1; GPO Dep. File 
Number DE86008 162. 
Current data on natural and supplemental gas 
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United States are provided for each year from 1980 through 1985 
with monthly data for the most recent 3 years. Some data are also 
given by state or city; some data are also given for previous years. 
Operating and financial data for major interstate natural gas pipe- 
line companies, as well as data on filings, ceiling prices, and trans- 
portation under the Natural Gas Policy Act of 1978, are also in- 
cluded. Explanatory notes, a discussion of data sources, and a glos- 
sary are included. Three reports previously published as separate 
annuals are now published in this report. The three are: ”Under- 
ground Natural Gas Storage in the United States” (DOE/EIA- 
0239); “US Imports and Exports of Natural Gas” (DOE/EIA- 
0188); and “Main Line Sales of Natural Gas to Industrial Users” 
(DOE/EIA-0129). Featured articles for this month are: (1) “Main 
Line Natural Gas Sales to Industrial Users, 1984”; and (2) ”Transi- 
tions in Natural Gas Markets.” 


35548 (DOE/EIA—0130-86/04) Natural gas monthly, 
April 1986. (USDOE Energy Information Administration, 
Washington, DC. Office of Oil and Gas). 17 Jun 1986. 141p. 
NTIS, PC A07/MF A0O1; 1 - GPO; GPO Dep. File Number 
DE86012180. 

Current data on natural and supplemental gas consumption, 
disposition, production, prices, storage, imports, and exports in the 
US are provided for each year from 1980 through April 1986 with 
monthly data for the most recent 3 years. Some data are also given 
by State or city; some data are also given for previous years. Oper- 
ating and financial data for major interstate natural gas pipeline 
companies, as well as data on filings, ceiling prices, and transporta- 
tion under the Natural Gas Policy Act of 1978, are also included. 
Explanatory notes, a discussion of data sources, and a glossary are 
included. Three reports previously published as separate annuals 
are now published in this report. The three are: "Underground Nat- 
ural Gas Storage in the United States” (DOE/EIA-0239; "U.S. Im- 
ports and Exports of Natural Gas” (DOE/EIA-0188), and “Main 
Line Sales of Natural Gas to Industrial Users” (DOE/EIA-0129). 


35549 (PB—86-190410/XAB) US plastics ae role 
and natural gas technologies. Staff report. 
M.E.; H B.A. Ges Resin heh, Chicago, 
IL ane ‘Apr 1986. 77p. (GRI—86/0096). NTIS, PC 
A05/MF 
The, Sg shes he Seal ggpemtahien nt. chad 
lenges facing natural gas technology in the plastics manufacturing 
market. Market opportunities were identified for gas-fired cogen- 
eration (200-300 MW), vapor compression heat pumps, and, possi- 
bly, gas prime movers in plastic resin manufacturing processes. No 
unique Research and Development opportunities were identified for 
this heavy-steam-using segment of the industry. Opportunities exist 
for conventional central thermal fluid systems (CTFS) in many 
plastic molding and forming operations. The potential is estimated 
at 2-4 Bcf/yr for this market. Research to improve the potential for 
CTFS include use of fiber matrix burners to eliminate dual-fuel 
competition and reduce NOx emissions and investigation of heat 
pipes to retrofit closed-bore platens now used with electric resist- 
ance heaters. Existing gas-fired resin drying equipment may be 
threatened by new microwave drying systems that offer quick and 
continuous operation. Refrigerant and desiccant wheel dryers and 
other gas-based options should be considered to maintain this large 
gas market. 


0308 Environmental Aspects 
REFER ALSO TO CITATION(S) 35535, 36773 
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REFER ALSO TO CITATION(S) 35515, 35542 


35550 (DOE/BC/10695—5) Well test performance and 
completed 


analysis of gas wells in non-continuous lenticular 
formations. Final report. Evans, R.D. (Oklahoma Univ., 
Norman (USA). School of Petroleum and Geological Engi- 
'). [1983]. Contract AS21-82BC10695. 5ip. NTIS, PC 
A04/MF A0O1; 1; GPO Dep. File Number DE86006152. 
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This report discusses the progress achieved during the first 
year of a two year project entitled “Well Test Performance and 
Analysis of Gas Wells Completed in Non-Continuous Lenticular 
Formations.” The development of a general three dimensional dry 
gas reservoir simulator for non-continuous lenticular formations is 
presented. The simulator was used to perform well performance 
studies of real and hypothetical low permeability, lenticular, gas 


bearing formations indigeneous to the Rocky Mountain province of 


the United States. In addition a mathematical model is presented for 
simulating transient multiphase flow in a wellbore with phase re- 
distributions. Finally, an experimental research plan is outlined for 
measuring the non-Darcy flow coefficient in porous media and arti- 
fically fractured porous media. Conclusion are drawn and recom- 
mendations made concerning the continued pursuit of these re- 
search endeavors. 28 refs., 16 figs. 


35551 (DOE/METC—86/6034, pp 65-72) Technical and 
commercial feasibility of utilizing gas from coalbeds and De- 
vonian shale for purposes of community and rural develop- 
ment. Winar, R.; Lucks, K.; Schulman, T.; Bath, J.; Hickey, 
M.; Osmun, B.; Murphy, D.; Topic, G. (American Public 
Gas Association, Vienna, VA). Jan 1986. NTIS, PC A12/ 
MF AOl. File Number DE86001033. (CONF-8511111—). 
Contract FG21-79RA33101. 

From Unconventional gas recovery contractors’ meeting; 
Morgantown, WV, USA (18 Nov 1985). 

Gustavson Associates has engineered and drilled 15 uncon- 
ventional gas recovery wells in Alabama, Colorado, New York, 
New Mexico, Indiana, and Tennessee. Any gas extracted from 
these wells is to be used by local public utilities. The ultimate pur- 
pose of this project is to utilize the acquired experience to provide 
a selection guide and procedure manual for the drilling and comple- 
tion of coalbed degasification and Devonian shale wells for use in 
the public and private sector. The results of drilling and well com- 
pletions are described. 10 tables. 


35552 (DOE/METC—86/6034, pp 151-162) Laboratory 
research on fracturing materials for the DOE/MWKX. Raible, 
C.; Gall, B.; Maloney, D. (NIPER, Bartlesville, OK). Jan 
1986. NTIS, PC A12/MF AO1. File Number DE86001033. 
(CONF-8511111—). Contract FC22-83FE60149. 


From Unconventional recovery contractors’ meeting; 
Morgantown, WV, USA (18 Nov 1985). 

Laboratory studies were made by researchers at National In- 
stitute for Petroleum and Energy Research (NIPER) to investigate 
core properties and fracturing materials that could limit production 
from the DOE Multiwell Experiment (MWX) hydraulic fracture 
treatments. These studies included the effects of fracturing fluids on 
fluid leakoff and formation damage with reservoir cores, polymer 
degradation of gelled fluids, proppant pack conductivity, and prop- 
pant embedment into reservoir rocks. Research methods and results 
are described. 7 references, 9 figures. 


(PB—86-174422/XAB) Rock Creek methane from 
Maultiple-Coal-Seams completion project. Final geologic 
report, Big Indian Creek site. Volume 2. Topical report, 
March 1983-January 1986. Boyer, C.M.; Briscoe, F.H.; 
Camp, B.S.; Malone, P.G.; Diamond, WP. (United States 
Ss Corp., Monroeville, PA. Technical Center). Jan 1986. 
397p. (REPT—76-H-088/089). NTIS, PC A17/MF AOl1. 

The Multi-Seam Project is a multi-year research and devel- 
opment joint venture between the Gas Research Institute (GRI) 
and the United States Steel Corporation (USS). The project is de- 
termining the combination of drilling, completion, stimulation, and 
production parameters required for the viable economic production 
of methane from shallow multiple coal seams. The report character- 
izes the geology of the site originally chosen for the project. 


35554 (PB—86-176690/XAB) Investigation of similarities 
between methane potential of Utah's Sunnyside coal- 
bed and eastern US coalbeds. Report of Investigations/1986. 
Molinda, G.M.; Kohler, T.M.; Finfinger, G.L. (Bureau of 
Mines, Pittsburg » PA (USA). ‘Pittsburgh Research Center). 
1986. 16p. NTIS, PC A02/MF AO1. 

The Bureau of Mines has completed an investigation of the 
effectiveness of methane drainage in the Lower Sunnyside Coalbed 
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at Kaiser Steel Corp.'s Sunnyside No. 1 Mine in Utah. Most of the 
previous attempts to drain methane gas using long horizontal holes 
were conducted in the Eastern Coal Province. From the high 
degree of success realized in these efforts and the large body of 
knowledge gained from associated research, it seemed natural to 
extend the technology to western coalfields. Previous work had in- 
dicated that properties affecting gas drainage were variable in the 
Sunnyside Coalbed. In an attempt to characterize these properties, 
four degasification holes were drilled from the outside entries of an 
advancing section. 


35555 (PB—86-178969/XAB) Development of hydraulic- 
fracturing models for application to coal-seam methane drain- 
age. Final report, January 17, 1983-June 30, 1984, Hanson, 
M.E.; Mavko, B.B.; Thorson, L.D. (Comdisco Resources, 
Inc., Mountain View, CA (USA)). 29 Mar 1985. 135p. 
NTIS, PC A07/MF AO1. 

The objective of this project is to develop two- and three- 
dimensional models the industry can use to design and understand 
hydraulic fracture treatments for stimulating methane production 
from coal seams. Initially, two-dimensional models were used to 
study pressure-driven fractures near a stress barrier. The results il- 
lustrated that barriers can arrest fracture propagation, cause the 
wetted length to approach the fracture tip, and change the aperture 
shape. It became clear that 3-dimensional calculations were neces- 
sary for analysis of the coal-seam problem. Work was begun on the 
circular model, the simplest of the 3-D models. It was determined 
that the fluid-flow equations using the common uniform-aperture 
approximation do not properly conserve mass when the flow slot 
varies with position and time. The problem was corrected by care- 
fully combining the equations for radial flow and the elasticity 
equations for governing aperture. The model was successfully ap- 
plied to show the effects of changes in rates, viscosities, and elastic 
modulus. 


35556 (PB—86-179017/XAB) Rock Creek methane from 
multiple coal seams completion project. Final geologic report, 
Big Indian Creek Site. Volume 1. Topical report, March 
1983-January 1986. Briscoe, F.H.; Camp, B.S.; Malone, 
P.G.; Diamond, W.P.; Militzer, M.R. (United States Steel 
Corp., Monroeville, PA. Technical Center). Jan 1986. 100p. 
(REPT—76-H-088/089). NTIS, PC A0O5/MF AOI. 

The report attempts to evaluate and recommend methods to 
profitably produce gas from shallow, multiple coal seams. 


35557 (SAND—86-0087) Integration of laboratory and 
field data for insight on the Multiwell Experiment paludal 
stimulation. Sattler, A.R. (Sandia National Labs., Albuquer- 
oe NM (USA)). Jun 1986. Contract AC04-76DP00789. 

NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE86012082. 

Two stimulation operations have been conducted in the palu- 
dal zone of the Mesaverde formation in one well, MWX-1, at the 
Department of Energy’s Mutliwell Experiment test site in the Pi- 
ceance Basin near Rifle, Colorado. Problems were encountered in 
the second stimulation: MWX-1 would not sustain production for 
several months and post-frac production was less than pre-frac 
rates. The laboratory program was expanded to examine these 
problems and these laboratory studies were integrated with well 
testing and other data to help explain MWX-1 production behavior. 
A unique explanation cannot be found for the failure of MWX-1 to 
produce; a combination of factors was responsible. Water probably 
inhibited matrix rock production. A system of narrow, natural mi- 
crofractures is important in production from the paludal zone and it 
probably sustained damage by water and fracture fluids. The basic 
gel degraded slowly because only a small amount of breaker was 
used. The fracture closure (viscosity break) observed from the 
Nolte analysis of the stimulation was not the same as the break- 
down of the basic gel. The remedial treatment conducted after the 
second stimulation was probably too reactive. A list of items has 
been developed from experience gained both inside and outside the 
laboratory that shows what work and which procedures should be 
emphasized or avoided in tight sand stimulations. 14 refs., 10 figs., 
15 tabs. 
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0320 Transport, Pipelines, And Handling 


35558 (DOE/NBM—6012234) Cost of pipeline and com- 
pressor station construction under Natural Gas Act Section 
7(c) for the years 1980-1983. (Federal Energy Regulatory 
Commission, Washington, DC (USA). Office of Pipeline 
and Producer Regulation). 1983. 304p. NTIS, PC Al4/MF 
A01; 1; GPO Dep. File Number DE86012234. 

This annual report shows the cost of constructing jurisdic- 
tional interstate natural gas pipeline and compression facilities. It 
summarizes and compares reported costs identified by the year in 
which construction ended for the period 1980 through 1983. Cer- 
tain recently reported data for 1976 and 1979 are also included as 
well as additional data for 1980. The cost data used to compile the 
Statistics are obtained from actual pipeline and compressor con- 
struction certificate cost reports filed through July 31, 1984, pursu- 
ant to 18 CFR 157.20(c)(4) and from annual reports for blanket cer- 
tificates pursuant to 18 CFR 157.207(a). These reports are for com- 
pleted facilities authorized under permanent certificates issued by 
the Commission. This is the fifth report in the series. 


35559 (PB—86-179082/XAB) Fabrication and field test- 
ing of a prototype sonic leak pinpointer for medium- and 
high-pressure gas pipelines. Final report, November 1981-Oc- 
tober 1984, Huebler, J.E.; Ziolkowski, C.J.; Saha, N.C. (In- 
stitute of Gas Technology, Chicago, IL (USA)). Mar 1986. 
145p. NTIS, PC A07/MF AO1. 

A detector to pinpoint natural gas leaks in medium- and 
high-pressure distribution systems (>7 psi) was developed through 
the prototype stage. The device was designed to respond to acous- 
tic vibrations created by leaking gas in the 0.5- to 5-kHz range. The 
detector uses a probe driven from ground level above the main to a 
point inches from the buried main. The probe is magnetically cou- 
pled to an accelerometer at ground level. The probe/accelerometer 
converts the acoustic vibrations transmitted through the soil to 
usable information for leak pinpointing. The prototype device is 
hand-portable, rugged, low in cost, and easy to use in the field, as 
demonstrated with field tests. 


35560 Investigation of techniques to determine the true 
pipe-to-soil potential of a buried pipeline. Barlo, T.J.; Fessler, 
R.R. Arlington, VA; American Gas Association (1980). 
256p. American Gas Association, 1515 Wilson Blvd., Ar- 
lington, VA 22209 $25.00. 

A.G.A. Cat. No. L51394. 

When potential measurements are used to determine the 
level of cathodic protection applied to a buried gas-transmission 
pipeline, the IR component in the soil is essential to any valid inter- 
pretation of the voltage measurements. Battelle has developed two 
methods of measuring the true pipe-to-soil potential by compensat- 
ing for the IR drop: the stepwise-current-reduction technique 
(standard and modified) and the side-drain technique (standard and 
simplified). Both methods assume that a measurable potential gradi- 
ent exists transversely to the pipeline. These techniques do not re- 
place traditional ways of measuring pipe-to-soil potentials but give 
the corrosion engineer additional tools to use whenever company 
policy and procedures justify them. Although the two techniques 
require more measurements and deeper analysis than conventional 
cathodic protection monitoring, the equipment needed is simple and 
readily available and the data generated more significant. 


0330 Properties 
REFER ALSO TO CITATION(S) 36691 
0340 Combustion 


REFER ALSO TO CITATION(S) 36149, 36150 
35561 (PB—86-174349/XAB) Advanced 
ber 


heater. Annual report, October 1984-Septem 1985, 
Schreiber, R.J. (Alzeta Corp., Santa Clara, CA (USA)). Oct 
1985. 43p. NTIS, PC A03/MF A0O1. 

Activity during the second year of the project included se- 
lecting a refinery in Southern California to act as the field-test site 
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for the advanced heater, completing the laboratory combustion 
tests of prototype Pyrocore burners, and evaluating the economic 
feasibility of using the Pyrocore burners in full-scale heaters. The 
original construction schedule was delayed due to the time required 
to formalize the relationship with the host refinery. The project is 
now proceeding ahead as planned. The prototype burner was oper- 
ated under realistic thermal conditions for 3200 hours in Alzeta’s 
combustion lab. The results established the basic soundness of the 
burner’s design. The study performed to determine the economic 
feasibility of retrofitting Pyrocore burners for NO/sub x/ reduction 
showed that these burners are a very cost-effective NO/sub x/ re- 
duction method. Activities in the third project year will include 
completion of the design of the heater and initiation of hardware 
procurement and fabrication. 


35562 (PB—86-174406/XAB) Advancement of ae 
mental technology for pulse-combustion applications. Final 
report, January 1983-August 1985. Vishwanath, P.S. (Ameri- 
can Gas Association Labs., Cleveland, OH). Sep 1985. 165p. 
NTIS, PC A08/MF AO1. 

The Final Report presents comprehensive recommendations 
for designing pulse combustion (PC) burners along with inlet/ex- 
haust decoupler systems for any given application. The use of these 
guidelines is further explained with supporting data and examples. 
The report also presents major results from the work done in the 
following areas: development of a stand-alone PC water-heater 
system; guidelines for optimum design of vent terminals for PC ap- 
pliances; design correlations for modulating the input rate of a fixed 
PC burner system; and heat-transfer rates from PC burners. Finally, 
the report also discusses: the major contributions to the progress of 
all the GRI-sponsored PC-related projects, both in the applications 
area and in the basic research area; and the efforts leading to rapid 
transfer of technology to the gas industry through publication of 
several quality papers in national and international gas conferences. 


35563 (PB—86-179009/XAB) Kinetics of nitric oxide 
formation in laminar and turbulent methane combustion. 
Final report, September 1982-December 1985. Drake, M.C. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Center). Dec 1985. 123p. 
(REPT—86-SRD-004). NTIS, PC A06/MF A011. 

Many practical combustor devices burning natural gas oper- 
ate as turbulent diffusion flames, and the control of their NOx emis- 
sions remains a technologically and environmentally important 
problem. Understanding both chemical-reaction rates and turbulent 
fluid-mixing processes is essential for quantitative prediction a 
NOx emissions. Three nitric oxide processes were inv 
thermal NO formation including superequilibrium, prompt NO for- 
mation, and the conversion of NO to NO. The report summarizes 
laser diagnostic (pulsed-Raman, laser velocimetry, and saturated 
fluorescence) and probe measurements (thermocouples, gas chroma- 
tography and chemiluminescent detection) on laminar opposed-flow 
diffusion flames and on turbulent jet diffusion flames. Results indi- 
cate that in laminar opposed-flow diffusion flames with CO/H2/Na2, 
CO/N2/He, and CH,/Ne2 fuels, peak thermal NOx levels are ap- 
proximately inversely proportional to flame stretch. Prompt NOx 
formation contributes approximately 70% to the total NOx formed 
in a CH,/Nz2 flame, relatively independent of flame stretch. The 
dominant chemical form of NOx is NO in fuel rich regions but 
nearly all of that NO converts to NO: in very lean flame regions. 
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35564 (DOE/FE—33008-1) Economic feasibility of inert 
cushions in underground gas storage. (Lewin and Associates, 
Inc., Washington, DC (USA). Sep 1980. Sip. NTIS$8.00. 

Rising gas prices and potential changes in federal tax-credit 
and income-tax policies will influence the gas industry's use of 
inert-gas cushions for underground gas storage. A study of the 
physical properties of storage reservoirs examined three inert gases 
as alternatives to a natural gas cushion - cryogenic nitrogen, engine 
exhaust gas, and boiler flue gas. The reservoir site proved to be the 
most important factor; ideally, it should allow an alternative use for 
the products of the inert-gas generator. Moreover, the reservoir 
should minimize the mixing between inert and natural gas. Under 
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these conditions, cryogenic nitrogen is the most cost-effective 
choice; it would be cheaper to use than natural gas priced at $2.60- 
$3.40/1000 CF. 


04 OIL SHALES AND TAR SANDS 
0402 Site Geology And Hydrology 


35565 (DOE/FE/60177—0042) Investigation of tar sand 
eat Se es ee 

ification applications. Trudell, L.G. (Western Research inst., 
Laramie, WY (USA)). Feb 1985. Contract FC21- 
83FE60177. 34p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE86010658. 

A literature review was conducted to identify and evaluate 
tar sand and heavy oil deposits of Wyoming which are potentially 
suitable for in situ processing with process heat or combustible gas 
from underground coal gasification (UCG). The investigation was 
undertaken as part of a project to develop novel concepts for ex- 
panding the role of UCG in maximizing energy recovery from coal 
deposits. Preliminary evaluations indicate six surface deposits and 
three shallow heavy oil fields are within 5 miles of coal deposits, 
the maximum distance judged to be feasible for UCG applications. 
A tar sand or heavy oil deposit in the northeast Washakie Basin is 
less than 250 feet above a zone of four coal seams suitable for 
UGG, and another deposit near Riverton appears to be interbedded 
with coal. Three shallow light oil fields found to be within 5 miles 
of coal may be amenable to application of UCG technology for en- 
hanced oil recovery. Sufficient data are not available for estimating 
the size of Wyoming's tar sand and heavy oil resource which is 
suitable for UCG development. Additional investigations are rec- 
ommended to more fully characterize promising deposits and to 
assess the potential resource for UCG applications. 54 refs., 10 figs., 
2 tabs. 
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REFER ALSO TO CITATION(S) 35435, 35436, 35565 


35566 (DOE/FE/60177—0041) Oil shale compaction ex- 

results. Fahy, L.J. (Western Research Inst., Lara- 
mie, WY (USA)). Nov 1985. Contract FC21-83FE60177. 
29p. NTIS, PC A03/MF AOi; 1; GPO Dep. File Number 
DE86010015. 

Oil shale compaction reduces the void volume available for 
gas flow in vertical modified in situ (VMIS) retorts. The mechani- 
cal forces caused by the weight of the overlying shale can equal 
700 kPa near the bottom of commercial retorts. Clear evidence of 
shale compaction was revealed during postburn investigation of the 
Rio Blanco retorts at the C-a lease tract in Colorado. Western Re- 
search Institute conducted nine laboratory experiments to measure 
the compaction of Green River oil shale rubble during retorting. 
The objectives of these experiments were (1) to determine the ef- 
fects of particle size, (2) to measure the compaction of different 
shale grades with 12 to 25 percent void volume and (3) to study the 
effects of heating rate on compaction. The compaction recorded in 
these experiments can be separated into the compaction that oc- 
curred during retorting and the compaction that occurred as the 
retort cooled down. The leaner oil shale charges compacted about 
3 to 4 percent of the bed height at the end of retorting regardless of 
the void volume or heating rate. The richer shale charges compact- 
ed by 6.6 to 22.9 percent of the bed height depending on the shale 
grade and void volume used. Additional compaction of approxi- 
mately 1.5 to 4.3 percent of the bed height was measured as the oil 
shale charges cooled down. Compaction increased with an increase 
in void volume for oil shale grades greater than 125 1/Mg. The par- 
ticle size of the oil shale brick and the heating rate did not have a 
significant effect on the amount of compaction measured. Kerogen 
decoizposition is a major factor in the compaction process. The 
compaction may be influenced by the bitumen intermediate acting 
as a lubricant, causing compaction to occur over a narrow tempera- 
ture range between 315 and 430°C. While the majority of the com- 
paction occurs early in the retorting phase, mineral carbonate de- 
composition may also increase the amount of compaction. 14 refs., 
12 figs., 4 tabs. 


ERA-11/16 / 4816 


35567 Results of mathematical modeling of oil shale re- 
torting in an aboveground, external-combustion, moving-bed 


- retort. Braun, R.L.; Lewis, A.E. (Lawrence Livermore Na- 


tional Lab., CA, USA). Fuel Processing Technology; 13: No. 
2, 187-204(Jun 1986). Contract W-7405-ENG-48. 

The one-dimensional mathematical model for simulating the 
chemical reactions and physical processes in oil shale retorting was 
applied to the indirect mode of operating an aboveground retort in 
which externally heated recycle gas provides the heat required for 
the retorting process. Countercurrent to the hot gas flow, a moving 
bed of shale is pushed upward through an expanding conical reac- 
tor, as in the Union B retort. The model was applied to a hypothet- 
ical set of commercial-scale conditions in order to identify key op- 
erating or design parameters. Variations in recycle-gas temperature 
and flow rate, shale flow rate, shale grade, water content, particle 
size distribution, bed porosity, uniformity of bed porosity, and 
retort dimensions were studied. The results of these calculations 
help identify the relative importance of the different process param- 
eters in terms of oil yield, pressure drop, exit temperature of gas 
and shale, fuel consumed in heating the recycle gas, compressor 
power, condensor cooling load, and reactor size. 4 tabs., 9 figs., 11 
refs. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 35537, 35571 


35568 (DOE/BC/10525—15) Mechanisms of syncrude/ 
synfuel degradation. Third annual report, October 1, 1983- 
September 30, 1984, Cooney, J.V.; Hazlett, R.N.; Beal, E.J. 
(Naval Research Lab., Washington, DC (USA)). Mar 1986. 
Contract AI19-81BC10525. 109p. NTIS, PC A06/MF A011; 
1; GPO Dep. File Number DE86000270. 

The study of the oxidation of 2,5-dimethylpyrrole (DMP) 
has been extended to a model solvent system (n-dodecane). The for- 
mation of sediment by DMP is believed to occur by way of a 
charge-transfer mechanism, unlike radical chain mechanisms which 
are characteristic of hydrocarbon autoxidation. Sediments which 
formed in diesel fuel following addition of several other nitrogen 
compounds have indicated that the nitrogen compounds are incor- 
porated into the sediments. Several 1,2,5-trisubstituted pyrroles 
were synthesized and found to be only slightly active in sediment 
promotion in diesel fuel. Hydroperoxide and sediment analyses, 
which have been completed for the high temperature (100 to 
120°C) stability tests using DMP as dopant, confirm that although 
the kinetics of fuel stability in the DMP/diesel fuel system changes 
at high temperatures, the resulting insoluble products of the oxida- 
tions are nearly identical with those formed at lower temperatures. 
Interactive effects were screened for both DMP and 3-methylindole 
(3-MI), where interactions with t-butylhydroperoxide (TBHP), or- 
ganic acids and organic bases were studied. A shale liquid (fuel 83- 
65), characterized as a “high nitrogen hydrocracker” stream has 
been received from the Caribou (Utah) refinery. Preliminary stabili- 
ty studies with this fuel indicate that despite a nitrogen concentra- 
tion level of ca. 2300 ppM N (w/v), the fuel’s accelerated stability 
is better than had been observed with other shale-derived fuels 
which were examined in earlier work for Tasks 2 and 3. 31 refs., 50 
tabs. 


35569 (DOE/ER/60122—3-Vol.2-App.B) Transport and 
geotechnical properties of porous media with applications to 
retorted oil shale. Volume 2. Appendix B. Compressibility and 
shear of unsaturated spent soil shale. Madrid, L.D. 
(Colorado State Univ., Fort Collins (USA). Dept. of Civil 
Engineering). 1986. "Contract -AC02-83ER60122. 132p. 
NTIS, PC — A0Ol; 1; GPO Dep. File Number 
DE8601202 

This ae investigated the natural cementation and un- 
saturated consolidation characteristics of three samples of spent oil 
shale. The spent oil shale displayed compressibility characteristics 
typical of a granular material, exhibiting relatively small deforma- 
tion as indicated by small values of the compression indices (C/sub 
c/ and c/sub t/). An increase in matrix suction desaturates the 
spent shale and causes additional deformations in the shale. Stress 
path dependency was evident in all samples which underwent com- 
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pression in an unsaturated state. The void ratio, water content, and 
the degree of saturation will be a function of the stress history and 
the unsaturated stress state variables discussed in this thesis. An in- 
crease in compressive strength with time was obtained fro spent 
shales which were moistened, properly compacted and cured. 
Twenty-eight day strengths in the range of 1500 to 3000 psi are ob- 
tainable by moist curing mortars of portland cement mixed with 
spent oil shale. TOSCO spent shale exhibited the highest pozzolanic 
activity index and may be suitable for low strength grouts or 
cement. The degree of compaction can have a very pronounced 
effect on the strength gain of spent oil shale. Samples which are 
compacted above 90% maximum standard Proctor density will ex- 
perience the most strength gain. Cementation was a result of a poz- 
zolanic reaction within moistened spent oil shale. Calcium oxide hy- 
drated in the presence of water and reacted with silicon dioxide in 
the shale to form C-S-H. Comentation was also a function of the 
degree of hydration of anhydrite and an unknown reaction involv- 
ing MgO. 35 refs., 44 figs., 16 tabs. 


0409 Waste Research And Management 
REFER ALSO TO CITATION(S) 35569, 36821 


35570 (DOE/ER/60122—3-Vol.1) Transport and geo- 
technical properties of porous media with applications to re- 
torted oil shale. Terminal year final report, January 1-Decem- 
ber 31, 1985. Volume 1. McWhorter, D.B. (Colorado State 
Univ., Fort Collins (USA). Dept. of Agricultural and 
Chemical Engineering). Jun 1986. Contract ACO02- 
83ER60122. 43p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86012027. 

This report presents the results of three separate but related 
projects researching questions on disposal of retorted oil shale. 
While motivated by oil shale problems the results are sufficiently 
fundamental and general to have application in other energy related 
applications. Research on liquid, vapor, and solute transport in rela- 
tively dry soils was completed with use of a dual source gamma 
ray system. The procedures used allow for the measurement of 
water and solute transport rates in unsaturated media down to near 
zero solution contents. Long-term stability aspects of waste disposal 
management developed for oil shale were extended for soils. The 
compressibility and water retention characteristics of a silty clay 
and a sand were measured. The stress-strain characteristics of spend 
oil shale, silty clay, and sand can be represented as a unique surface 
defined in terms of the void ratio, and the two stress state variables. 
Temperature and toe erosion effects on spent shale embankment 
stability were completed. High temperature triaxial cells were de- 
signed, manufactured and used to measure the stress-strain-strength 
properties of spent shales at elevated temperatures. The effects of 
toe erosion on embankment stability were determined by numerical 
modeling. 


SO Se eee. Transport - 


stability 
ae N.Y.; Wu, T.H. (Colorado Univ., Denver (USA). 


Contract ACO02- 
PC Al0/MF A011; 1; GPO Dep. 


of Civil Engi ). 1986 

83 R60122. 212p. S, PC 
File Number DE86012030. 
To evaluate the engineering property of spent shale at ele- 


stability of spent shale embankments. The stability of three different 
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spent shale embankments at three different temperatures were in- 
vestigated in the study. Additionally the stability of embankments 
with different degrees of toe erosion was also studied. Results of 
this study indicated that (1) the stress-strain-strength properties of 
soils are affected by temperature variation; (2) the stress-strain- 
strength behavior of spent shale can be simulated by Duncan- 
Chang hyperbolic model, (3) the factor of safety of embankment 
slope decreases with rising temperatures; (4) the embankment defor- 
mation increases with rising temperatures; and (5) the toe erosion 
induced by floods causes the embankment slope to become less 
stable. It is strongly recommended, to extend this study to investi- 
gate the effect of internal seepage on the stability of large spent 
shale embankment. 68 refs., 53 figs., 16 tabs. 


0410 Environmental Aspects 


REFER ALSO TO CITATION(S) 35429 
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35572 Low-temperature conversion of uranium oxides to 
uranium hexafluoride using dioxygen difluoride. Asprey, 
L.B.; Kinkead, S.A.: Eller, P.G. (Los Alamos National Lab- 
oratory, University of California Los Alamos, NM). Nuclear 
Technology; 73: No. 1, 69-79%(Apr 1986). 

The fluorination of uranium oxides to volatile uranium hexa- 
fluoride with elemental fluorine requires temperatures of 300 to 
400°C to achieve appreciable conversion rates. Until now no gase- 
ous agent has been reported that will efficiently carry out this tech- 
nologically important transformation at low temperature. In this 
paper, the authors report such a reaction using dioxygen difluoride 
at room temperature. 


35573 Removal of fluoride impurities from UF. gas. 
Beitz, J.V. (to t. of Energy, Washington, DC). US 
Patent 4,555,318. 26 Nov 1985. Filed date 6 Jan 1984. vp. 

PAT-APPL-568769. 

A method of purifying a UFes gas stream containing one or 
more metal fluoride impurities composed of a transuranic metal, 
transition metal or mixtures thereof, is carried out by contacting the 
gas stream with a bed of UFs in a reaction vessel under conditions 
where at least one impurity reacts with the UF; to form a nonga- 
seous product and a treated gas stream, and removing the treated 
gas stream from contact with the bed. The nongaseous products are 
subsequently removed in a reaction with an active fluorine afford- 
ing agent to form a gaseous impurity which is removed from the 
reaction vessel. The bed of UF; is formed by the reduction of UF. 
in the presence of UV light. One embodiment of the reaction vessel 
includes a plurality of UV light sources as tubes on which UF; is 
formed. 
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35574 K/. AVLIS Laser Data Acquisition 
= Control Gill, T.E. (Midwest Technical, Inc., 

e, TN (USA)). 1986. Contract AC05-840T21400. 
3p. re (CONE. 860479—5). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86005476. 

From 18. Southeast symposium on system theory; Knoxville, 
TN, USA (7 Apr 1986). 

The AVLIS Laser Data Acquisition and Control System 
provides an integrated hardware and software package which con- 
trols up to five diagnostic lasers and automatic and manual data ac- 
quisition and reduction subsystems being used to analyze uranium 

vapor density in the Atomic Vapor Laser Isotope Separation 
(AVLIS) separation vessel in Oak Ridge, Tennessee. This paper 
discusses acquisition of critical real-time and post-run vapor density 
data. 
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REFER ALSO TO CITATION(S) 36303 


0508 Spent Fuels Reprocessing 
REFER ALSO TO CITATION(S) 35594 


35575 (DP—1704) Adaptation of U(IV) reductant to Sa- 
vannah River Plant Purex processes. Orebaugh, E.G. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). Apr 1986. Contract AC09-76SR00001. 23p. 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE86011669. 

Partitioning of uranium and plutonium in the Purex process 
requires the reduction of the extracted Pu(IV) to the less extracta- 
ble Pu(III). This valence adjustment at SRP has historically been 
performed by the addition of ferrous ion, which eventually consti- 
tutes a major component of high-level waste solids requiring costly 
permanent disposal. Uranous nitrate, U(IV), is a kinetically fast re- 
ductant which may be substituted for Fe(II) without contributing to 
waste solids. This report documents U(IV) flowsheet development 
in the miniature mixer-settler equipment at SRL and provides an in- 
sight into the mechanisms responsible for the successful direct sub- 
stitution of U(IV) for Fe(II) in 1B bank extractant. U(IV) will be 
the reductant of choice when its fast reduction kinetics are required 
in centrifugal-contactor-based processing. The flowsheets investi- 
gated here should transfer to such equipment with minimal modifi- 
cations. 


35576 (DP—1721) Mixing and solid suspension in a 
stirred precipitator. Chang, T.P. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Apr 1986. Contract AC09-76SR00001. 27p. NTIS, PC A03/ 
MF A0O1; GPO Dep. File Number DE86011667. 

Full-scale mixing and solid suspension studies have been con- 
ducted to determine the optimum agitator design for precipitators 
used in plutonium processing. Design considerations include the ge- 
ometry of precipitator vessels, feed locations, flow patterns, and 
product requirements. Evaluations of various agitator designs are 
based on their capabilities: (1) to achieve uniform mixing of reac- 
tants in minimum time, (2) to suspend slurry uniformly throughout 
the vessel, and (3) to minimize power consumption without induc- 
ing air entrainment. Tests of full-scale agitator designs showed that 
significant improvements in mixing, solid suspension, and energy 
consumption were achieved. 


35577 (PNL—5794) Evaluation of target power supplies 


for krypton storage in sputter-deposited metals. Greenwell, 
E.N.; Mi E.D.; Moss, R.W. (Pacific Northwest 
Labs., Richland, WA (USA)). Apr 1986. Contract AC06- 
76RL01830. 3lp. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86011701. 

Implantation of “Kr in a growing sputtered metal deposit 
has been studied for the containment of **Kr recovered from the 
reprocessing of spent nuclear fuel. PNL, as part of DOE's research 
program for “Kr storage, has developed krypton trapping storage 
devices (KTSDs) in a range of sizes for “cold” and radioactive test- 
ing. The KTSD is a stainless steel canister that contains a sputter- 
ing target for depositing an amorphous rare-earth transition metal 
on the inner wall and simultaneously implanting low-energy kryp- 
ton ions in the growing deposit. This report covers the design re- 
quirements for the target power supply and the description, testing 
and evaluation of three basic designs. The designs chosen for eval- 
uation were: (1) a standard commercial power supply with an ex- 
ternal PNL-designed current interrupter, (2) a commercially manu- 
factured power supply with an integral series-type interrupter, and 
(3) a commercially manufactured power supply with an integral 
shunt-type interrupter. The units were compared on the basis of 
performance, reliability, and life-cycle cost. 8 refs., 9 figs., 2 tabs. 
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35578 (RFP—3858) Direct plutonium oxide reduction/ 
electrorefining interface program. Baldwin, C.E.; Berry, 
J.W.; Giebel, R.E.; Long, J.L.; Moser, W.S.; Navratil, J.D.,; 
Tibbitts, S.F. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Piant). 21 Apr 1986. Contract AC04- 
76DP03533. 42p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86011673. 

Research test work and production data evaluation were 
performed by the Direct Oxide Reduction (DOR)/Electrorefining 
(ER) Interface Task Team to determine the cause for poor efficien- 
cy and yields during ER of DOR metal product. Production data 
and preliminary test results provided a working hypothesis. Ex- 
tremely high loadings of impurities (whatever their exact source 
and identity) in the DOR product metal may lead to failure of the 
metal to become a molten anode at ER operating temperatures. 
Moderate impurity levels permit attainment of a molten anode, but 
lead to low yields because of premature anode solidification. The 
test results did not conclusively prove the hypothesis or identify 
specific mechanisms, but were qualitatively supportive. By stirring 
the molten anode metal pool, as well as the molten salt phase, gen- 
erally good ER runs were obtained with both DOR and non-DOR 
feeds. These limited preliminary results suggest that anode stirring 
decreases the sensitivity of the ER process to DOR-related impuri- 
ties. Suggested corrective measures included: (1) minimizing impu- 
rities in DOR feed to ER and (2) continued evaluation of anode 
stirring along with run termination by back-EMF measurements. 1 
ref., 3 figs., 13 tabs. 


35579 Rover fuel processing - A success with lessons 
learned. Roeh, A.P. (Westinghouse Idaho, Box 4000, Idaho 
Falls, ID 83403). pp 8 of Proceedings of the ASME winter 
annual meeting. New York, NY; American Society of Me- 
chanical Engineers (1984). (CONF-841201—). 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

A unique process utilizing fluidized-bed combustion followed 
by ash dissolution for recovering uranium from graphite matrix nu- 
clear rocket fuels was developed and installed at the Idaho Chemi- 
cal Processing Plant. Because the process was unique and only a 
limited amount of fuel was available for processing, the Rover facil- 
ity was considered a “prototype” or “demonstration” process. 
Overall, the operation of this facility was an unqualified success and 
significantly exceeded early expectations. From this experience 
there were some “lessons learned” that can be applied to nuclear 
fuel processing facilities. 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 35624, 36491, 36500, 36501, 36503, 36504, 
36505, 36506, 36507 


35580 (ORNL/TM—9985) Transportation of radioactive 
materials: a summary of state and local legislative require- 
ments for the period ending December 31, 1985. Knox, N.P.; 
Goins, L.F.; Fowler, J.W.; Owen, P.T. (Oak Ridge National 
Lab., TN (USA)). Apr 1986. Contract AC05-840R21400. 
414p. NTIS, PC Al8/MF A01; 1; GPO Dep. File Number 
DE86011390. 

This report lists 670 adopted US state and local laws that 
impact the transportation of radioactive materials. The report was 
generated from information contained in the Legislative Database 
(LDB), a comprehensive, interactive database developed at the Oak 
Ridge National Laboratory for the US Department of Energy and 
the Joint Integration Office. Laws are sorted alphabetically by 
state, with state and local bills listed separately and sorted by date 
of adoption. Each citation contains the following information: 
locale (geographical areas and political jurisdictions affected by the 
action), bill number, bill title, bill sponsor, history of bill status, 
comments, and abstract. Seven indexes are provided to assist the 
reader in locating legislation of interest: locale, bill number, title 
word (permuted), sponsor, transport restriction (type of transporta- 
tion restriction specified, e.g., escort, notify, permit, ban), transport 
mode (mode of transportation specified, e.g., truck, rail, barge), and 
keyword. This report adds new legislation to the information con- 
tained in last year’s report, “Transportation of Radioactive and 
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Hazardous Materials: A Summary of State and Local Legislative 
Requirements for the Period Ending December 31, 1981,” ORNL/ 
TM-9563, published in September 1985. 


35581 (PNL-SA—13665) Variables affecting UO. oxida- 
tion during storage. Gilbert, E.R.; Knox, C.A.; White, G.D. 
(Pacific Northwest Labs., Richland, WA (USA)). Apr 1986. 
Contract AC06-76RL01830. 16p. (CONF-860418—7). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86011124. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

Storage of spent fuel is being implemented in the US to 
allow continued operation of Light Water Reactors (LWR). Li- 
censed storage in air or safety analyses for possible air contamina- 
tion of inerted storage require a data base on oxidation behavior of 
spent UO, fuel at a cladding breach site. For air storage, the fuel 
temperature must be sufficiently low to avoid the formation of res- 
pirable Us0s fuel particulates. Results from studies on the oxidation 
behavior of spent fuel being performed in the US and foreign coun- 
tries are being used to develop dry storage design criteria. Deter- 
mining acceptable thermal conditions for air storage is a major con- 
sideration in the studies. The influence of temperature, time, 
burnup, fuel microstructure, radiation, and moisture on fuel oxida- 
tion is being investigated. The studies on LWR spent fuel show that 
burnup increases the time at temperature to form UsOs respirable 
particulates. The results indicate that the effect of microstructure 
(although not well understood) is likely important. 13 refs., 6 figs., 
4 tabs. 


35582 (PNL-SA—13876) Cask consolidated spent fuel 
thermal analyses using the COBRA-SFS code. Rector, D.R.; 
Cuta, J.M.; Creer, J.M. (Pacific Northwest Labs., Richland, 
WA (USA)). Apr 1986. Contract AC06-76RL01830. 2ip. 
(CONF-860417—7). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86011108. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The COBRA-S: FS computer code was used to perform ther- 
mal-hydraulic analyses of consolidated spent fuel stored in casks. 
The ability of the COBRA-SFS code to model consolidated fuel 
was evaluated by comparing predictions with experimental data ob- 
tained from electrically heated rod bundles by Ridihalgh, Eggers, 
and Associates and Eggers Ridihalgh Partners, Inc. under sponsor- 
ship of the Electric Power Research Institute. The calculations 
agreed with the measured temperatures well within the bounds of 
experimental error. Based on the evaluation results, best-estimate 
temperature predictions were performed for consolidated fuel in 
several cask designs. Results are presented for the REA 2023 BWR 
cask, the CASTOR-1C BWR cask, and the Concrete Sealed Stor- 
age Cask designed for Monitored Retrievable Storage (MRS). The 
cask simulation results indicate that consolidation of spent fuel re- 
sults in a reduction of convection and radiation heat transfer from 
the fuel rods while enhancing conduction heat transfer from the 
rods. For this reason, the selection of an appropriate storage media 
is important. In the REA 2023 and CASTOR-IC casks, consolidat- 
ed fuel stored in helium produces roughly the same peak clad tem- 
peratures as unconsolidated fuel generating the same total power. 
However, consolidated fuel stored in nitrogen produces significant- 
ly higher temperatures (up to 100°C higher) than unconsolidated 
spent fuel. 


35583 (PNL-SA—13877) HYDRA and COBRA-SFS 
temperature calculations for CASTOR-IC, REA-2023, 
CASTOR-V/21, and TN-24P. Wheeler, C.L.; McCann, R.A.; 
Michener, T.E.; Lombardo, N.J.; Rector, D.R. (Pacific 
Northwest Labs., Richland, WA (USA)). Mar 1986. Con- 
tract AC06-76RL01830. 23p. (CONF-860417—2). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86011118. 
From 3. international symposium/workshop on irradiated 
fuel Ww. and HY 19 
OTe COBRA-SES DRA thermal — thermal analysis computer 
codes were used to perform ” or “prelook” calculations on 
the CASTOR-1C, REA-2023, CASTOR-V/21 and TN-24P spent 
fuel storage casks. HYDRA results were compared to 24 different 
test runs, while COBRA-SFS results were compared to 25 runs. 
These comparisons included tests with three different fill media, 
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vacuum (low-pressure nitrogen), helium, and nitrogen, in both hori- 
zontal and vertical casks. The mean difference in peak clad temper- 
ature for of all comparisons was +10°C for HYDRA and +3°C 
for COBRA-SFS. Their respective standard deviations were +- 
10°C and +-11°C. These comparisons have demonstrated that even 
with the limited amount of experience in modeling the thermal 
characteristics of casks, both codes do an excellent job of predict- 
ing peak clad temperatures for a wide variety of cask configura- 
tions. 


35584 (PNL-SA—13893) Comparison of the oxidation be- 
havior of BNL, CRNL, and PNL UO: pellets. White, G.D.; 
Gilbert, E.R. (Pacific Northwest Labs., Richland, WA 
(USA)). Apr 1986. Contract AC06-76RL01830. 10p. 
(CONF-860417—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011120. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

To develop a better understanding of mechanisms for oxida- 
tion and to help establish temperature limits and criteria for dry 
storage of spent fuel, UO: pellets from the Berkeley Nuclear Labo- 
ratory (BNL), the Chalk River Nuclear Laboratories (CRNL), and 
the Pacific Northwest Laboratory (PNL), were tested in common 
ovens at 220 and 200°C. These tests were needed to correlate oxi- 
dation behavior with pellet character. The weight gain behavior 
was correlated with differences in grain size of the pellets. The time 
for UsOs powder formation was longest for the high-density, large- 
grained BNL pellets. 4 refs., 6 figs. 


35585 (PNL-SA—13900) TEM examination of oxidized 
LWR spent fuel. Thomas, L.E.; McCarthy, J.M.; Gilbert, 
E.R. (Hanford Engineering Development Lab., Richland, 
WA (USA); Pacific Northwest Labs., Richland, WA 
(USA)). Apr 1986. Contract AC06-76RL01830. 13p. 
(CONF-860417—10). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE8601 1628. 

From 3. international symposium/workshop on irradiated 
fuel a Seattle, WA, USA (8 Apr 1986). 

To help understand the oxidation behavior of LWR spent 
fuel in air at 200 to 300°C, pre- and post-oxidation test specimens 
were examined by transmission electron microscopy (TEM). 
Recent development of specimen preparation techniques that mini- 
mize the amount of radioactive material needed in a TEM specimen 
made it possible to examine spent fuel in an unshielded microscope. 
The specimens are reinforced epoxy composites, each containing a 
100- to 300-um particle of spent fuel, and are thinned by mechani- 
cal grinding and ion micromilling. Grain boundaries in unoxidized 
spent fuel are coated with closely spaced 2- to 10-nm-diam bubbles 
of fission gas, and clearly provide short-circuit paths for oxygen 
penetration during oxidation testing. Oxidation appears to start 
along grain boundaries and proceed into the grain interiors. Oxi- 
dized specimens are characterized by the presence of microcracks 
less than 1 nm in width that parallel the grain boundaries at dis- 
tances of 10 to 20 nm from them. The microcracks were absent in 
pre-test samples, and are believed to be caused by shear stresses 
that develop at the interfaces between UO: and coherent UO:2-de- 
rivative phases such as U,O» and U3O;. No crystallographically dis- 
tinct oxides such as UsOs were observed. Fission product aggre- 
gates, in the form of 5 to 10 nm diameter gas bubbles and 2 to 70 
nm diameter second-phase particles, were concentrated at grain 
boundaries in both pre- and post-oxidation test specimens. The most 
common fission product particles were alloys of Mo, Tc, Ru, Pd 
and Rh. These fission product particles appeared to be unchanged 
by oxidation testing and showed no relationship to microcrack for- 
mation. 


35586 (PNL-SA—13902) Behavior of spent LWR fuel in 
nitrogen and in air. Gilbert, E.R.; Knox, C.A.; White, G.D. 
(Pacific Northwest Labs., Richland, WA (USA)). Mar 1986. 
Contract AC06-76RL01830. 19p. (CONF-860417—4). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86011115. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

In order to help establish the data base required to determine 
allowable temperatures and atmospheres for interim dry storage of 
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LWR spent fuel, tests were conducted on four sources of LWR 
spent fuel in atmospheres of nitrogen and air. Tests with spent fuel 
in moist nitrogen at 275 and 38°C for times up to 2000 hours with a 
superimposed gamma field of up to 100,000 R/h resulted in only 
small weight gains. There were no changes in the physical appear- 
ance of the specimens. Introduction of air into the nitrogen atmos- 
phere during tests at 380°C resulted in rapid powder formation. 
UsOs powder formed only in nonirradiated UO: pellets in air at 
200°C and higher for times up to 5500 h. Weight gain in air was 
independent of fuel burnup, but increased with microporosity. 


35587 (UCRL—15419-3) Climax spent fuel dosimetry. 
Short term exposure, 8 March 1983. Quam, W.; DeVore, T. 
st and G Energy Measurements, Inc., Goleta, CA (USA). 

Barbara Operations). Jun 1984. Contract AC08- 
SSNV 10282 18p. (EGG—10282-2041; SANL—309-025). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86011496. 

The second short-term exposure (performed 8 March 1983) 
in Hole CFH3 at the Climax Spent Fuel Test site is described. 
These short-term (1 hour long) exposures are intended to provide 
an independent measurement of the exposure rate at the wall and 
the 0.51-m and 0.66-m locations. Only CaF, TLD’s were used in 
the second short-term exposure. Harshaw chips were cut to 0.32 x 
0.18 x 0.09 cm size and aged by several exposure/readout/bakeout 
cycles until all odd chips were weeded out and the remaining chips 
exhibited stable sensitivities. Exposure at Climax was done by re- 
moving the existing long-term dosimetry strings and inserting iden- 
tical strings using the CaF. TLD’s in the stainless steel holders. The 
first short-term exposure produced absorbed doses as high as 
~ 6000 rads-LiF. The linearity corrections determined for the CaF: 
TLD's at these exposure levels were ~ 12%. The present post-ex- 
posure calibration method used calibration doses very close to 
those encountered in the field. 
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REFER ALSO TO CITATION(S) 35609, 35611, 35612, 35613, 35614, 35614, 
35615, 35616, 35617, 35622, 36344, 36348, 36356, 36357, 36366, 36367, 36902 


35588 (AD-A—165264/3/XAB) NORDA contribution to 
(SHTE): 


the In-Situ Heat Transfer Experiment : FY84 annual 
report. Final report. Valent, P.J.; Bennett, R.H.; Burns, J.T. 
(Naval Ocean Research and Development Activity, NSTL, 
MS =. Nov 1985. 39p. NTIS, A03/MF AO1. 

Subseabed Disposal Program (SDP) is studying the fea- 
sibility ry disposing of high-level radioactive wastes by burial in 
fine-grained deep-sea sediments. The thermomechanical response of 
these sediments to the thermal gradient and temperatures generated 
by the decaying radionuclides in a buried waste container is being 
determined by the SDP-supported In-Situ Heat Transfer Experi- 
ment (ISHTE). The Naval Ocean Research and Development Ac- 
tivity is responsible 1or the development and fielding of piezometer 
probes for measuring the pore water pressure gradients induced by 
the thermal gradient in the sediment. Pore pressure gradients meas- 
ured in ISHTE will permit validation of theoretical models predict- 
ing the rate of radionucleide leakage from a buried waste container 
to the overlying seawater column. 


35589 (CEA-R—5337) 4f and 5f trivalent ions complexa- 
tion by diamides and uses in solvent extraction. Huber, H. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Inst. de Recherche Technologique et de Deve- 
Manufacture, Industriel (IRDI); Ecole Centrale des Arts et 
92 - Chatenay-Malabry (France)). Jun 1984. 

ro dn Fre French). NTIS (us Sales Only), PC A13/MF 

File senha DE86752161. 

Extractive properties of N,N’-tetraalkylmalonamides were 
investigated as a means to separate the actinides contained in highly 
radioactive wastes. N,N’-dimethyldioctylmalonamide (ODMDOMA) 
was selected. It extracts trivalent actinide and lanthanide from con- 
centrated nitric acid. Mineral acids extraction was studied, especial- 
ly HNOs extraction. The distribution of HNOs can be interpreted 
by assuming that in the organic phase three main species are 
present: HNO;(DMDOMA), HNOsDMDOMA, 
(HNO;)DMDOMA. 5f and 4f trivalent ions are extracted accord- 
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ing to the mechanism: M* + 3NO3;~ + 4DMDOMA in equilibri- 
um with [M(DMDOMA):(NOs)s]..DMDOMA)2. The extraction of 
important ions like U(VI), Np(V), Pu(IV), Pu(VI), Zr(IV) and 
Fe(III) was investigated. The results showed that DMDOMA 
behave like the carbamoylmethylenephosphonates and could be an 
interesting alternative to these organophosphorus extractants. 


35590 (DPST—84-491) High level cell-reverse osmosis 
tests on contaminated canyon cooling water. Motyka, T. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 15 May 1984. Contract AC09-76SR00001. 
18p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86011831. 

A program was initiated to determine the feasibility of using 
reverse osmosis (RO) to decontaminate F and H-Area canyon cool- 
ing water and tank farm runoff in the event of a radioactive release 
to these systems. The present emergency treatment system diverts 
contaminated water to a 5-million-gallon lined retention basin, 
where the radionuclides are removed by a combination of cartridge 
filtration and ion exchange. The present ion-exchange equipment 
consists of a portable demineralizer trailer that is used for water 
treatment in the reactor areas. The problems associated with the 
ion-exchange system are: its inability to treat non-ionic and insolu- 
ble contaminants, its low selectivity for radioactive species, its lim- 
ited capacity, and its inherent problem in forming a secondary 
waste when its resin is regenerated. 


35591 (DPST—84-733) Adsorption/filtration pretreat- 
ment for F and H Area Effluent Treatment Facility (F/H 
ETF). Stimson, R.E. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 30 Aug 1984. 
Contract AC09-76SR00001. 12p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86011834. 

The decontamination factor obtained in the filtration stage of 
the F/H Effluent Treatment Facility (F/H ETF) can be increased 
by the addition of charged filteraids or ion exchange resins. In con- 
ventional treatment, direct filtration of the 200-Area effluents re- 
quires filteraid addition. Filtration DFs are enhanced due to the ion 
exchange properties of these resins and filteraids, and in an accident 
scenario (high activity, low dissolved solids stream) this additional 
SF will lessen the load on downstream processes. In treatment of 
daily effluents (low activity, high dissolved solids stream) the 
impact on SF will not be as important (at reasonable dosage levels). 
In pressure leaf tests cycle times, filtration rates and filtrate quality 
were all good. The minimal level of precoal (0.1 lb/ft?) was ap- 
plied and run with body feeds between 25 and 100 ppM. Final 
choice of filteraid will depend on a combination of factors: filtra- 
tion rate, filtrate quality, DF, waste disposal - volume and method. 


35592 (DPST—84-783) Pilot-scale ultrafiltration testing 
for the F and H area effluent treatment facility. Kessler, J.L. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). 25 Sep 1984. Contract ACO09- 
76SR00001. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011833. 

An F and H Area Effluent Treatment Facility (F/H ETF) is 
being designed to treat low activity aqueous effluents which are 
produced from F and H Area daily operations. The treatment 
scheme for the F/H ETF will include pretreatment (pH adjustment 
and filtration) followed by Reverse Osmosis and/or Ion Exchange 
to remove dissolved species. Several alternative treatment processes 
are being considered for the F/H ETF. One of the alternatives in 
the pretreatment step is tubular Ultrafiltration (UF), using a dynam- 
ically formed zirconium oxide membrane supported on a porous 
stainless steel backing. Pilot-scale testing with a single membrane 
module (13 ft? area) and 200-Area effluent simulant has demonstrat- 
ed that UF is a viable filtration option for the F/H ETF. UF test- 
ing at TNX has defined the operating conditions necessary for ex- 
tended operation and also demonstrated excellent filtration perform- 
ance (filtrate SDI <1). UF operates at a 100 GFD (gallons/ft?/ 
day) flux and will provide excellent pretreatment for both reverse 
osmosis and ion exchange. 2 refs. 
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35593 (DPST—85-844) F/H Effluent Treatment Facility. 
Preliminary engineering report. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Plant). 1985. 
Contract AC09-76SR00001. 27p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE86011830. 

The Department of Energy is currently proposing to con- 
struct the F/H ETF to process wastewater from the Separations 
Areas and replace the existing seepage basins. Reasons for seepage 
basin closure are two-fold. First, nonradioactive hazardous materi- 
als routinely discharged to the seepage basins may have adversely 
impacted the quality of the groundwater in the vicinity of the 
basins. Second, amendments to the Resource Conservation and Re- 
covery Act (RCRA) were approved in 1984, prohibiting the dis- 
charge of hazardous wastes to unlined seepage basins after Novem- 
ber, 1988. The F/H ETF will consist of wastewater storage facili- 
ties and a treatment plant discharging treated effluent to Upper 
Three Runs Creek. Seepage basin use in F and H Areas wil be dis- 
continued after startup, allowing timely closure of these basins. 3 
refs. 


35594 pot pp 37-43) Product evaluation de- 
velopment programme in support of treatment processes for 
ILW arising from reprocessing ions at BNFL. Mat- 
thews, G.; Fairhall, G.A.; Francis, A.J. Jun 1985. NTIS (US 
Sales Only), PC A99/MF A0O1. File Number DE86752037. 
(CONF-8506114—). 

From International seminar on radioactive waste products 
suitability for final disposal; Julich, F.R. Germany (10 Jun 1985). 

At the present time, the results from the development pro- 
gramme have demonstrated the overall advantages to be obtained 
by the use of cement-based grouts for encapsulation of the vast ma- 
jority of wastes. Careful formulation of the cement matrix is neces- 
sary and considerable variations in formulation are of advantage for 
different waste streams. One or two minor waste streams appear to 
be unsuitable for encapsulation in cement without pretreatment. 


35595 (Juel-Conf—54, pp 86-96) Quality control proce- 
dures for glass produced by the French continuous vitrifica- 
tion process. Moncouyoux, J.P.; Ladirat, C.; Jouan, A. 
(CEA Etablissement de la Vallee du Rhone, 30 - Bagnols- 
sur-Ceze, France). Jun 1985. NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86752037. (CONF- 
8506114—). 

From International seminar on radioactive waste products 
suitability for final disposal; Julich, F.R. Germany (10 Jun 1985). 

The properties defining the quality of the reference glass se- 
lected for high-level waste vitrification may be ensured by control- 
ling the process parameters affecting raw material quality, the vitri- 
fication Saaen itself and the container cooling process after cast- 
ing. The process control provisions implemented ensure that long- 
lasting deviations are impossible. The facility reverts to standby 
status without any further glass production until the process re- 
sumes after the fault condition has been eliminated. Consequently, 
process parameter deviations can only result in secondary effects on 
the glass composition. (orig./PW). 


35596 (K/SS—455) ORGDP RCRA/PCB incinerator fa- 
cility. Rogers, T.O. (Oak Ridge Gaseous Diffusion Plant, 
TN (USA)). 14 Mar 1986. Contract AC05-840T21400. 29p. 
(CONF-860429—2). NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE86010404. 

From 5. annual conference and exhibit on the incineration of 
——s radioactive waste; Charlotte, NC, USA (23 Apr 1986). 

A dual purpose solid/liquid incinerator is currently being 
constructed at the Oak Ridge Gaseous Diffusion Plant [ORGDP 
(K-25)] to destroy uranium contaminated, hazardous organic wastes 
in compliance with the Toxic Substances Control Act (TSCA) and 
the Resource Conservation and Recovery Act (RCRA). These 
wastes are generated by the gaseous diffusion plants in Oak Ridge, 
TN; Paducah, KY; and Portsmouth, OH. In addition, waste will 
also be received from the Y-12 Plant, Oak Ridge National Labora- 
tory (ORNL), and the Feed Materials Production Center (FMPC). 
Destruction of PCBs and hazardous liquid organic wastes will be 
accomplished in a rotary kiln incinerator with an afterburner. Incin- 
eration was chosen because it is dependable, permanent, detoxifies 
organics, and reduces volume. The rotary kiln incinerator was se- 
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lected because it can thermally destroy organic constituents of liq- 
uids, solids, and sludges to produce an organically inert ash. In ad- 
dition to the incineration off-gas treatment system, the facility in- 
cludes a tank farm, drum storage buildings, a solids preparation 
area, a control rcom, and a data management system. The inciner- 
ation system, off-gas treatment system, and related instrumentation 
and controls are being provided by International Waste Energy 
Systems (IWES) which is responsible for design, construction, 
startup, and performance testing. Individual systems are described 
and estimated environmental impacts are described. 3 refs., 7 figs., 
11 tabs. 


35597 a eee ae 
commercial 


transuranic wastes without reprocess- 
ing). Daling, P.M.; Ludwick, 1 J.D.; Mellinger, G.B.; McKee, 
R.W. (Pacific Northwest Labs., Richland WA (USA)). Jun 
1986. Contract AC06-76RL01830. 165p. NTIS, PC A08/MF 
A01; 1; GPO Dep. File Number DE86011698. 

This report forms a preliminary planning basis for disposal of 
commercial transuranic (TRU) wastes in a geologic repository. Be- 
cause of the unlikely prospects for commercial spent nuclear fuel 
reprocessing in the near-term, this report focuses on TRU wastes 
generated in a once-through nuclear fuel cycle. The four main ob- 
jectives of this study were to: develop estimates of the current in- 
ventories, projected generation rates, and characteristics of com- 
mercial TRU wastes; develop proposed acceptance requirements 
for TRU wastes forms and waste canisters that ensure a safe and 
effective disposal system; develop certification procedures and 
processing requirements that ensure that TRU wastes delivered to a 
repository for disposal meet all applicable waste acceptance re- 
quirements; and identify alternative conceptual strategies for treat- 
ment and certification of commercial TRU first objective was ac- 
complished through a survey of commercial producers of TRU 
wastes. The TRU waste acceptance and certification requirements 
that were developed were based on regulatory requirements, infor- 
mation in the literature, and from similar requirements already es- 
tablished for disposal of defense TRU wastes in the Waste Isolation 
Pilot Plant (WIPP) which were adapted, where necessary, to dis- 
posal of commercial TRU wastes. The results of the TRU waste- 
producer survey indicated that there were a relatively large number 
of producers of small quantities of TRU wastes. 


35598 (PNL-SA—13368) Induction for volume 
reduction of metallic TRU wastes. Westsik, J.H. Jr.; Mont- 
gomery, D.R.; Katayama, Y.B.; Ross, W.A. (Pacific North- 
west Labs., Richland, WA (USA)). Feb 1986. Contract 
AC06-76RL01830. Tp. (CONF-860317—49). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86011119. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

_ Volume reduction of metallic transuranic wastes offers eco- 
nomic and safety incentives for treatment of wastes generated at a 
hypothetical commercial fuel reprocessing facility. Induction melt- 
ing has been identified as the preferred process for volume reduc- 
tion of spent fuel hulls, fuel assembly hardware, and failed equip- 
ment from a reprocessing plant. Bench-scale melting of Zircaloy 
and stainless steel mixtures has been successfully conducted in a 
graphite crucible inside a large vacuum chamber. A low-melting- 
temperature alloy forms that has demonstrated excellent leach re- 
sistance. The alloy can be used to encapsulate other metallic wastes 
that cannot be melted using the existing equipment design. 18 refs., 
4 figs., 3 tabs. 


stability of soil 

covers on lined Mitchell, D.H.; Gates, 

T.E. (Pacific Northwest Labs., Richland, WA (USA)). Apr 

1986. Contract AC06-76RL01830. 9p. (CONF-8604134—2). 

NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86011109. 

From 12. annual research symposium; Cincinnati, OH, USA 


(21 Apr a 

The facto actors affecting the interfacial stability of soil covers on 
geomembranes were examined to determine the maximum stable 
slopes for soil cover/geomembrane systems. Several instances of in- 
stability of soil covers on geomembranes have occurred at tailings 
ponds, leaving exposed geomembranes with the potential for physi- 


35599 (PNL-SA—13542) Interfacial 
surface impoundments. 
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cal ddamage and possibly chemical and ultraviolet degradation. 
From an operator's viewpoint, it is desirable to maximize the slope 
of lined facilities in order to maximize the volume-to-area ratio; 
however, the likelihood for instability also increases with increasing 
slope. Frictional data obtained from direct shear tests are compared 
with stability data obtained using a nine-square-meter (m*) engi- 
neering-scale test stand to verify that direct shear test data are valid 
in slope design calculations. Interfacial frictional data from direct 
shear tests using high-density polyethylene and a poorly graded 
sand cover agree within several degrees with the engineering-scale 
tests. Additional tests with other soils and geomembranes are 
planned. The instability of so:l covers is not always an interfacial 
problem; soil erosion and limited drainage capacity are additional 
factors that must be considered in the design of covered slopes. 7 
refs., 5 figs., 2 tabs. 


35600 (PNL-SA—13543) ICP/AES radioactive sample 
analyses at Pacific Northwest Laboratory. Matsuzaki, C.L.; 
Hara, F.T. (Pacific Northwest Labs., Richland, WA 
(USA)). Mar 1986. Contract AC06-76RL01830. 14p. 
(CONF-860114—3). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE860111 13. 

From American Society for Testing and Materials Commit- 
tee C-26 meeting on nuclear fuel cycle; Ne'v Orleans, LA, USA (13 
Jan 198 

<n coupled argon plasma atomic emission spectros- 
copy (ICP/AES) analyses of radioactive materials at Pacific North- 
west Laboratory (PNL) began about three years ago upon comple- 
tion of the installation of a modified Applied Research Laboratory 
(ARL) 3560. Funding for the purchase and installation of the ICP/ 
AES was provided by the Nuclear Waste Materials Characteriza- 
tion Center (MCC) established at PNL by the Department of 
Energy in 1979. MCC's objective is to ensure that qualified materi- 
als data are available on waste materials. This paper is divided into 
the following topics: (1) Instrument selection considerations; (2) ini- 
tial installation of the simultaneous system with the source stand en- 
closed in a 1/2" lead-shielded glove box; (3) retrofit installation of 
the sequential spectrometer; and (4) a brief discussion on several 
types of samples analyzed. 1 ref., 7 figs., 1 tab. 


35601 eee a Evaluation of a PWR assembly 
subjected to air-storage. Johnson, A.B. Jr.; Gilbert, E.R.; 
J.C. (Pacific Northwest Labs., "Richland, WA 
(USA); Westinghouse Electric Corp., Mercury, NV (USA)). 
Apr 1986. Contract AC06-76RL01830. 8p. (CONF-860417— 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE8601 1112. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Most dry storage tests and demonstrations involving Zirca- 
loy-clad fuel have been conducted in inert cover gases. The avail- 
ability of irradiated PWR fuel and an instrumented dry storage test 
module (Fuel Temperature Test or FTT Facility) at the Engine 
Maintenance and Disassembly (EMAD) site in Nevada prompted a 
dry storage test in air. Fuel characteristics and test conditions are 
summarized elsewhere. Not included in the prior publication are re- 
sults of the post-test fuel examination. To date, that examination has 
involved visual inspection, photography, and analysis of swipes 
taken from fuel assembly surfaces. This communication summarizes 
results of the examination and an overview of the test interpretation 
and significance. 10 refs., 3 tabs. 


35602 (PNL-SA—13880) Investigation of water-logged 


spent fuel rods under dry storage conditions. Kohli, R.; Pasu- 
i, V.; Gilbert, E.R. (Pacific Northwest Labs., Richland, 

A (USA); Battelle Columbus Labs., OH (USA)). Apr 
1986. Contract AC06-76RL01830. 3ip. ‘(CONF- -860417—5). 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE8601 1138. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The primary purpose of the present work was to determine 
how much releasable water is contained in breached spent fuel 
rods, the amount of water released during an exposure to vacuum 
and temperature, and the effects of the water on spent fuel rod in- 
tegrity under dry storage conditions. The secondary objectives of 
this work were to determine the degree of water migration in a fuel 
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rod and whether there are differences in this migration behavior be- 
tween failed and unfailed rods, and between BWR and Pressurized 
Water Reactor (PWR) fuel rods. To achieve these objectives, two 
well-characterized BWR fuel rods containing reactor-induced 
breaches, and two unfailed fuel rods (1 BWR and 1 PWR) wer 
tested in the hot cell at a heating rate simulating the temperature 
rise in a storage cask during pump down and dryout operations. 
The moisture release from the fuel rods was determined by weight 
changes monitored on a moisture absorbent. This paper describes 
the results obtained. 2 refs., 14 figs., 3 tabs. 


35603 (SAND—85-2082) Institutional status of the sub- 
seabed disposal project, November 1985. Bertram, S.G-.; 
Boyer, D.G.; Keleher, M.P.; Anderson, D.R. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). May 1986. Con- 
tract AC04-76DP00789. 123p. NTIS, PC A06/MF AOI; 
GPO Dep. File Number DE86011776. 

This report provides a description of the current domestic 
and international institutional context and associated issues for sub- 
seabed disposal of high-level radioactive waste. Domestic need and 
foreign policy are the primary justifications for the US Subseabed 
Disposal Project. As a potential international option, subseabed dis- 
posal is being researched by ten nations and the Commission of the 
European Communities, under the auspices of the NEA Seabed 
Working Group. 


35604 (UCID—20712) Spent Fuel Test-Climax: technical 
measurements data management system description and data 
presentation. Carlson, R.C. (Lawrence Livermore National 
Lab., CA (USA)). Aug 1985. Contract W-7405-ENG-48. 
84p. NTIS, PC A05/MF A01; GPO Dep. File Number 
DE86011693. 

The Spent Fuel Test-Climax (SFT-C) was located 420 m 
below surface in the Climax Stock granite on the Nevada Test Site. 
The test was conducted under the technical direction of the Law- 
rence Livermore National Laboratory (LLNL) as part of the 
Nevada Nuclear Waste Storage Investigations (NNWSI) for the US 
Department of Energy. Eleven canisters of spent nuclear reactor 
fuel were emplaced, along with six electrical simulators, in April- 
May 1980. The spent fuel canisters were retrieved and the electrical 
simulators de-energized in March-April 1983. During the test, just 
over 1000 MW-hr of thermal energy was deposited in the site, caus- 
ing temperature changes 100°C near the canisters, and about 5° in 
the tunnels. More than 900 channels of geotechnical, seismological, 
and test status data were recorded on nearly continuous basis for 
about 3-1/2 years, ending in September 1983. Most geotechnical in- 
strumentation was known to be temperature sensitive, and thus 
would require temperature compensation before interpretation. Ac- 
cordingly, a 10-in. reel of digital tape was off-loaded and shipped to 
Livermore every 4 to 8 weeks, where the data were verified, orga- 
nized into 45 one-million-word files, and temperature corrected. 
The purpose of this report is to document the receipt and process- 
ing of the data by LLNL Livermore personnel, present facts about 
the history of the instruments which may be important to the inter- 
pretation of the data, present the data themselves in graphical form 
for each instrument over its operating lifetime, document the forms 
and locations in which the data will be archived, and offer the data 
to the geotechnical community for future use in understanding and 
predicting the effects of the storage of heat-generating waste in 
hard rocks such as granite. 


35605 Radioactive waste storage and disposal. Murray, 
R.L. (Nuclear Engineering Dept., North Carolina State 
Univ., Raleigh, NC 27695, USA). Proceedings of the IEEE 
(Institute of Electrical and ‘Electronics Engineers); 74: No. 4, 
552-579(Apr 1986). 

A review of the subject of radioactive waste management is 
provided, including background information, tutorial material, and 
a status report on U.S. disposal efforts. Topics discussed are: the 
radioactive decay process; the steps in the nuclear fuel cycle from 
the mining of uranium to the disposal of wastes; typical uses of iso- 
topes and radiation in which there are waste byproducts; classifica- 
tion of wastes according to type and origin; the nuclear industry's 
problem of accumulation of spent fuel; temporary storage systems; 
transportation; reprocessing; methods of solidification of wastes; the 
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options available for disposing of high-level wastes, including the 
preferred mined cavity method; the handling of low-level wastes; 
the purposes of monitored retrievable storage; studies on waste mi- 
gration in a geologic medium via groundwater; disposal site charac- 
terization studies; and the laws and regulations that govern waste 
management. The need for public understanding of radioactive 
wastes in the interest of successful development of energy sources 
is noted. 


35606 Se Sas oS OS Oy Se ee 
electromechanical manipulator. Deichelbohrer, P.R. 
of Development Engineering, Rockwell Hanford ciner- 
ations, Richland, wate 640-641 of Proceedings of con- 
densed papers of the 7th Miami international conference on 
alternative energy sources. Veziroglu, T.N. Coral Gables, 
FL; Clean Energy Research Institute (1986). (CONF- 
851201—). 

From 7. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (9 Dec 1985). 

Satisfactorily disposing of waste generated in the Nuclear In- 
dustry appears to be one of the main challenges to utilization of nu- 
clear power as an alternative energy source. Significant progress is 
being made perfecting processes for safe disposal of fuel end prod- 
ucts which constitute the majority of the waste. Of smaller volume 
is the worn out or failed equipment that has been in contact with 
radioactive material. Much of this waste is organic such as rubber 
gloves, clothing, wiping materials, etc. Most of these items can be 
disposed of directly following proper packaging. More troublesome 
is metallic equipment such as tanks, reactor vessels, glove boxes, 
etc. Having been built to withstand long use under hostile operating 
conditions, these metallic wastes are difficult to handle and difficult 
to package in acceptable containers for disposal. A general purpose 
process for disposing of contaminated equipment is not currently 
available because the waste is in such nonspecific forms. Most proc- 
esses under development utilize a size reduction step as one of the 
first orders of business. Subsequent steps may involve packaging, 
melting, dissolving or remanufacturing. 


35607 Rheology of tetraphenylborate precipitate slurry 
Goren, I.D.; Martin, H.D.; McLain, M.A. (E. I. du Pont & de 
Nemours & Co., Savannah River Lab., Aiken, SC 29808). 
pp 3327-3329 of Proceedings of the international symposium 
workshop on particulate and multi-phase processes. Ariman, 
T.; Veziroglu, T.N. Coral Gables, FL; Clean Energy Re- 
search Institute (1985). (CONF- 850406—). Contract AC09- 
76SRO00001. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

Savannah River Plant (SRP) is the nation’s primary source 
of nuclear materials for defense, space, medical, and energy applica- 
tions. SRP was built in the early 1950’s by the Du Pont Company 
for the U.S. Atomic Energy Commission. The Du Pont Company 
still operates the plant as prime contractor for the U.S. Department 
of Energy. Since plant startup, approximately 72 million gallons of 
radioactive waste have been generated. Approximately 10% of the 
waste is sludge, which contains most of the radionuclides. The rest 
of the waste is liquid and salt, which consists primarily of sodium 
nitrate, sodium nitrite, sodium aluminate, and sodium hydroxide. 
The salt solution, supernate, contains cesium-137 and strontium-90. 
The radioactive cesium and strontium will be removed from the su- 
pernate by an In-Tank Precipation Process as part of a permanent 
radioactive waste disposal plan. In the Precipitation Process, 
sodium tetraphenylborate is used to precipitate cesium and sodium 
titanate is used to adsorb strontium. Potassium also precipitates, 
forming potassium tetraphenylborate, which is a major solid com- 
ponent of the slurry. The slurry is washed with water to decrease 
the amount of soluble solids in the solution. After the phenyl 
groups are removed by the Precipitate Hydrolysis Process, the ra- 
dionuclides will be incorporated into borosilicate glass in the De- 
fense Waste Processing Facility. Rheological properties of slurry 
are needed to design slurry pumps, transfer pumps, transfer lines, 
and vessel agitation. Studies were conducted to determine the trans- 
port characteristics of the tetraphenylborate precipitate slurry. This 

paper presents rheological information on a simulated nonradioac- 
nee potassium tetraphenylborate precipitate. 
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35608 Implementation of RCRA for the management of 
radioactive mixed wastes. Baney, T. (Office of Waste Pro- 
grams Enforcement, Environmental Protection Agency, 
Washington, DC). pp 128-132 of Proceedings of the third 
annual hazardous ma conference. Wheaton, IL; 
Tower Conference Management Co. (1985). (CONF- 
850696—). 

From HazMat ’85 - hazardous materials management confer- 
ence and exhibition; Philadelphia, PA, USA (4 Jun 1985). 

On April 13, 1984 the United States District Court for the 
Eastern District of Tennessee issued an opinion in a case involving 
the Department of Energy’s (DOE) facility in Oak Ridge, Tennes- 
see (L.E.A.F. v. Hodel, No. 3-83-562). The court held that the Re- 
source Conservation and Recovery Act (RCRA) applies to DOE 
facilities operated under the auspices of the Atomic Energy Act. 
Concurrently, the court ordered DOE to file for a RCRA permit 
for the facility “with all deliberate speed”. DOE chose to accept 
the court's opinion without appeal and to begin to implement 
RCRA at all its facilities. This paper presents a brief history of rele- 
vant events prior to the court's decision and detail the activities of 
EPA, DOE and to a limited extent, the Nuclear Regulatory Com- 
mission (NRC) in implementing that decision. 
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(EGG-M—30085) Systems analysis of a leaching 
aaa for low-level waste. Cox, N.D. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Jun 1986. Contract AC07- 
761D01570. 12p. (CONF-860610—27). NTIS, PC A02/MF 

; GPO Dep. File Number DE8601 1039. 

From American Nuclear Society annual meeting; Reno, NV, 
USA (15 Jun 1986). 

The purpose of this study was to derive an unsophisticated 
mathematical model pertaining to the leaching of nuclides from 
low-level waste within a shallow-land burial site. The model was 
desired in order to conduct a systems analysis involving several 
burial parameters. The reason for the systems analysis was to con- 
firm the behavior of a computer program for predicting the per- 
formance of a site. The parameters involved were the percolating 
water flux, the waste emplacement efficiency, the waste volume re- 
duction factor, the volume and activity of the as-generated waste, 
the solubility of a dissolving species, and the dimensions of the 
burial zone. The general result of the systems analysis is that the 
time duration for the retention of at least some of a nuclide in the 
burial zone can be extended by increasing the activity buried per 
unit surface area. This may best be accomplished by increasing the 
volume reduction factor and/or increasing the burial zone depth in- 
terval. 


(GAT-Z—4159) On-site effluent toxicity studies at 
the Goodyear Atomic Corporation. Final Ferrante, 
J.G.; Bean, D.J. (Battelle Columbus Labs., OH (USA); 
Goodyear Atomic Corp., Piketon, OH (USA)). Apr 1986. 
Contract AC05-76OR00001. 15p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86011329. 

Acute on-site, flow-through bioassays were conducted with 
effluents from outfalls 001 and 002 at the Goodyear Atomic facility 
in Piketon, Ohio. Data collected during this study indicate that the 
effluents were not toxic to the two species of fish (creek chub and 
fathead minnow) and one species of invertebrates (crayfish) used as 
test organisms. The only evidence of an adverse effect was ob- 
served in the response of Daphnia magna to effluent 001, which 
produced a “ballooning” effect in laboratory studies while dilution 
and laboratory water failed to elicit the same response. 


35611 (NUREG/CR—3162) Data input guide for SWIFT 
II. The Sandia waste-isolation flow and transport model for 
fractured media, Release 4.84. Reeves, M.; Ward, D.S.; 
aan N.D.; Cranwell, R.M. (Sandia National Labs., Albu- 

uerque, NM (USA)). Apr 1986. Contract "AC04- 
J6éDP00789. 149p. (SAND—83-0242). NTIS, PC A07/MF 
A01 - GPO. File Number T18601 1593. 





This report is one of three which describes the SWIFT II 
computer code. The code simulates flow and transport processes in 
geologic media which may be fractured. SWIFT II was developed 
for use in the analysis of deep geologic facilities for nuclear-waste 
disposal. This user’s manual should permit the analyst to use the 
code effectively by facilitating the preparation of input data. A 
second companion document discusses the theory and implementa- 
tion of the models employed by the SWIFT II code. A third docu- 
ment provides illustrative problems for instructional purposes. This 
report contains detailed descriptions of the input data along with an 
appendix of the input diagnostics. The use of auxiliary files, unit 
conversions, and program variable descriptors also are included in 
this document. 


(PNL-SA—13208) Uncertainty assessment for 
fluid flow and contaminant in 
systems, 


(USA)). ‘Jul 1985. Contract AC06-76RL01830. 2 . (CONF- 
85051 . NTIS, PC A03/MF A0O1 - GPO. File Number 
1186011122. 


From Symposium on groundwater flow and transport mod- 
eling for performance assessment of deep geologic disposal of ra- 
dioactive waste; Albuquerque, NM, USA (20 May 1985). 

There is a growing technical and public awareness of the 
need to quantify the uncertainty in subsurface performance assess- 
ments for waste repositories. Regulatory groups are requesting the 
statistical distributions of contaminant arrival with uncertainties, in 
addition to the expected or mean results, so that realistic confidence 
intervals are available for the performance assessments. Progress is 
described on methods that are being developed to complement and 
enhance the traditional fluid flow and transport modeling approach 
by considering uncertainty in the analysis sequence. The approach 
described here emphasized analyzing uncertainties caused by uncer- 
tainty in material heterogeneities, so does not incorporate boundary 
and other uncertainties. The extended analysis begins by using field 
measurements of transmissivity and hydraulic head in a statistical 
parameter estimation method to obtain a calibrated fluid flow 
model and a covariance matrix of the parameter estimation errors. 
The calibrated model and the covariance matrix are next used in a 
conditional simulation mode to generate a large number of ‘head re- 
alizations.’ The specific pore velocity distribution for each realiza- 
tion is calculated from the effective porosity, the aquifer parameter 
realization, and the associated head values. Each velocity distribu- 
tion is used to obtain a transport solution for the contaminant origi- 
nating from the same source for all realizations. The results are the 
statistical distributions for the outflow arrival times. The confidence 
intervals for contamination reaching the biosphere are obtained 
from the outflow statistical distribution. 


35613 Colloidal particle transport with simultaneous 
birth, growth and capture. Bonano, E.J.; Beyeler, W.E. 
(Waste Management Systems Div., Sandia National Labs., 

Albuquerque, NM 87185). pp 6410-6411 of Proceedings of 
the international symposium workshop on iculate and 
multi-phase processes. Ariman, T.; Veziroglu, T.N. Coral 
Gables, FL; Clean Energy Research Tastitute (1985). 
(CONF-850406—). Contract AC04-76DP00789. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

The transport of colloidal particles has a wide range of ap- 
plications; one of these is the migration of contaminants from re- 
positories of chemical and radioactive wastes buried in geologic 
formations. Theoretical treatments of colloidal particle transport 
and capture in closed channels have been limited to monodispersed 
suspensions in which the particle size is considered an adjustable 
parameter. Until recently, these studies also neglected the effect of 
the particle birth rate on the capture rate. Bonano and Beyeler ex- 
tended the study of Adamczyk and van de Ven and examined the 
latter effect. They found the capture rate of spherical colloids by 
the walls of a parallel-plate channel to be significantly dependent 
on the particle birth rate. The latter study is extended here to the 
examination of polydispersivity and particle growth effects on the 
overall capture and transport rates. 
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35614 A two-reagent neutralization scheme for control- 
ling the migration of contaminants from a uranium mill tail- 
ing disposal pond. Dodson, M.E.; Opitz, B.E.; Sherwood, 
D.R. (Pacific Northwest Lab., Richland, WA). pp 401-410 
of Management of uranium mill tailings, low level waste, 
and hazardous waste. Fort Collins, CO; Colorado State Uni- 
versity (1985). (CONF-850242—). Contract AC06- 
76RL01830. 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
1985). 

, Techniques for reducing contaminant migration from tailings 
liquor impoundments and evaporation ponds are being investigated 
by the Pacific Northwest Laboratory as part of the Nuclear Regu- 
latory Commission’s Uranium Research and Recovery Program. 
Building upon previous studies investigating single-reagent neutral- 
ization, laboratory experiments were conducted to evaluate the per- 
formance of a two-reagent neutralization scheme for the treatment 
of acidic uranium mill tailings liquors. Acidic tailings liquor, pH 
<2.0, was initially neutralized with limestone to an intermediate 
pH of either 4.0 or 5.0, followed by hydrated lime neutralization to 
pH 7.3. Solution analyses determined that CaCOs neutralization to 
pH 4.0 followed by continued neutralization with lime to pH 7.3, 
resulted in the highest solution quality with respect to the Environ- 
mental Protection Agency's water quality guidelines. Furthermore, 
the two-reagent neutralization scheme is the most cost-effective 
treatment procedure tested to date. 


35615 The effects of barium chloride treatment of urani- 
um ore on 7??Rn emanation and 7”°Ra leachability from mill 
tailings. Ibrahim, S.A.; Church, S.L.; Whicker, F.W. (Colo- 
rado State Univ., Fort Collins, CO). pp 327-334 of Manage- 
ment of uranium mill tailings, low level waste, and hazard- 
ous waste. Fort Collins, CO; Colorado State University 
(1985). (CONF-850242—). Contract AC02-79EV 10305. 

From 7. symposium on management of uranium mili tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
1985). 

, The purpose of this laboratory study was to investigate the 
effectiveness of barium chloride treatment of uranium ore on #*Rn 
emanation from mill tailings, 7“*Ra level in wastewater, and the lea- 
chability of radium from tailings. It has been shown that barium 
sulfate is an excellent carrier for radium and that barium sulfate 
crystals have high retention capacity for radon gas produced by 
radium trapped within the lattice. Ground uranium ore from a mine 
in Wyoming was mixed with water to form a 1:1 ratio before 
barium and potassium chlorides were added at concentrations of 0, 
10, 25, 50, and 100 mg per liter of slurry. The ore was then subject- 
ed to a simulated mill process using sulfuric acid leaching. The 
liquid representing tailings pond water was separated and analyzed 
for ***Ra and the solid fraction, representing mill tailings, was 
tested for radon emanation and the leachability of radium by deion- 
ized water. This study suggests that barium treatment of uranium 
ore prior to sulfuric acid leaching could be effective in reducing 
radon emanation from tailings and also in reducing the 7*Ra con- 
centration of wastewater. Leachability of radium from treated tail- 
ings was markedly reduced. 


35616 Diffusion of plutonium in compacted, brine-saturat- 
ed bentonite. Nowak, E.J. (Sandia National Labs., Albuquer- 
que, NM). pp 351-358 of Scientific basis for Nuclear Waste 
Management VIII. Jantzen, C.M.; Stone, J.A.; Ewing, R.C. 
(eds.). Pittsburgh, PA; Materials. Research Society (1984). 
(CONF-841157—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Diffusivities were measured for plutonium in brine-saturated 
compacted Wyoming bentonite. Complexities of the solution chem- 
istry and retardation of transuranics necessitate diffusion studies 
under conditions that are specific for repository host rock types, in 
this case salt. Diffusivity values in the 10~** to 10-'* m?/s were ob- 
tained for bentonite at a packing density of 1800 kg/m* That densi- 
ty was obtained by compaction at 15 MPa, a typical lithostatic 
pressure in a repository in salt at 650 m depth. Even a 0.05 m (2 
inch) thick bentonite-containing engineered barrier could decrease 
radionuclide release rates by approximatey 4 orders-of-magnitude if 
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the diffusivity for that radionuclide were in the observed range of 
10-5 to 10-'* m?/s. These results confirm the effectiveness of un- 
compacted bentonit<-containing materials as engineered barriers for 
radioactive waste isolation. 23 refs., 2 figs., 1 tab. 
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35617 (CONF-850314—Vol.2, pp 329-334) Modes of oc- 
currence of Ra-226 and its immediate daughter products in 
uranium samples from the Monticello Mill, Utah. 
Stieff, L.R. (Stieff Research and Development Co., Inc., 
Kensington, MD). 1985. Arizona Board of Regents, Tucson, 
AZ. File Number T185015357. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

) A nuclear-emulsion feasibility study of the modes of occur- 
rence of 7*Ra and its immediate alpha-emitting daughter products 
has been completed. The study involved approximately 40 samples 
of drill core from the Monticello Mill, Monticello, Utah. The drill 
core was studied using the dispersed-grain nuclear-emulsion tech- 
nique, a micro-autoradiographic procedure which permits the direct 
observation of the alpha activity of these radionuclides and their as- 
sociation with individual mineral grains or particles. This work was 
undertaken because nuclear-emulsion techniques have not been used 
in the study of uranium-mill-tailings and because it was important 
to explore the possible contributions that these untried techniques 
might make to the remedial-action program. Specifically, it was 
hoped that it would be possible to supplement the bulk measure- 
ments of uranium, radium, radon, and other radionuclide concentra- 
tions in the tailings with information on how these radionuclides 
are distributed, i.e., their modes of occurrence, mineralogy, and rel- 
ative mobility. Four modes of occurrence of *Ra and its immedi- 
ate daughter have been described and photographed. The most 
abundent phase is believed to be a chemical combination of radium 
with sulfate most probably as a surface reaction with the mineral 
(Ra,Ba)SO,. The second mode of occurrence is characterized by 
point sources of alpha activity which are not associated with visible 
grains or particles. The third mode is less common and is character- 
ized by the association of relatively intense **Ra alpha activity 
with deposits of very fine red particles frequently attached to the 
surface of quartz grains. The fourth mode is characterized by the 
presence of two-, three-, and four-track alpha stars whose vertices 
appear to lie on grain surfaces. 

35618 (DOE/OR/20722—99) Formerly Utilized Sites 
Remedial Action Program (FUSRAP) Hazelwood Interim 
Storage Site annual site environmental 
1985. (Bechtel National, Inc., Oak Rid, 
vanced Technology Div.). Apr 1986. 
810R20722. . NTIS, PC A04 A04/MF A01; GPO Dep. 
File Number DE86009878. 

The Hazelwood Interim Storage Site (HISS) is presently 
used for the storage of low-level radioactively contaminated soils. 
Monitoring results show that the HISS is in compliance with DOE 
concentration guides and radiation protection standards. Derived 
Concentration Guides (DCGs) represen: the concentrations of ra- 
dionuclides in air or water that would limit the radiation dose to 
100 mrem/y. The applicable limits have been revised since the 1984 
environmental monitoring report was published. The limits applied 
in 1984 were based on a radiation protection standard of 500 
mrem/y; the limits applied for 1985 are based on a standard of 100 
mrem/y. The HISS is part of the Formerly Utilized Sites Remedial 
Action Program (FUSRAP), a DOE program to decontaminate or 
otherwise control sites where low-level radioactive contamination 
remains from the early years of the nation’s atomic energy pro- 
gram. To determine whether the site is in compliance with DOE 
standards, environmental measurements are expressed as percent- 
ages of the applicable DCG, while the calculated doses to the 
Se ee eee 

tection standard. The monitoring program at the HISS measures 
Guin saline, tal Galles aasaeinddanains onion sone, 
groundwater, and sediment; radon gas concentrations in air; and ex- 
ternal gamma radiation exposure rates. Potential radiation doses to 
the public are also calculated. The HISS was designated for reme- 


Calendar year 
TN (USA). Ad- 
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dial action under FUSRAP because radioactivity above applicable 
limits was found to exist at the site and its vicinity. Elevated levels 
of radiation still exist in areas where remedial action has not yet 
been completed. 


35619 (K/HS—103-Rev.1) Safety-related events at a 
Gaseous Diffusion plants. DOE/ANL course on 
vention of significant nuclear events. Revision 1. Shoemabe, 
J.E. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 29 
May 1986. Contract AC05-840T21400. 50p. NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE8601 1407. 

A brief description of the gaseous diffusion process is pre- 
sented, then two significant, non-critical operating incidents are dis- 
cussed. Handling of liquid and gaseous uranium hexafluoride (UFs) 
is discussed and two significant incidents involving UF. handling 
are described. 


35620 (ORNL/TM—7850) Generic radiological charac- 
terization protocol for surveys conducted for DOE remedial 
action programs. Berven, B.A.; Cottrell, W.D.; Leggett, 
R.W.; Little, C.A.; Myrick, T. EB; Goldsmith, wW. A.; Hay- 
wood, F.F. (Oak Ridge National Lab., TN (USA)). May 
1986. Contract AC05-840R21400. 64p. NTIS, PC A04/MF 
A011; 1; GPO Dep. File Number DE86011747. 

This report describes goals and methodology that can be 
used by radiological survey contractors in surveys at properties as- 
sociated with the Department of Energy's remedial action pro- 
grams. The description includes: (1) a general discussion of the his- 
tory of the remedial action programs; (2) the types of surveys that 
may be employed by the Radiological Survey Activities (RASA) 
contractor; (3) generic survey methods that may be used during ra- 
diological surveys; and (4) a format for presenting information and 
data in a survey report. 9 refs. 


35621 (PNL-SA—13740) EXCOMP: an exposure com- 
. Lavender, J.C.; Franklin, A.L. (Pacific 


parison methodology. 

Northwest Labs., Richland, WA (USA)). Jan 1986. Con- 

tract AC06-76RL01830. 7p. (CONF-860317—51). NTIS, PC 

A02/MF AOI; 1; GPO Dep. File Number DE86011128. 
From Waste management ‘86; Tucson, AZ, USA (2 Mar 


1986). 

” When designing new facilities or modifying existing facilities 
that involve radioactive material, handling or processing, an area of 
concern is the radiological exposure received by facility personnel 
and the environment. The computerized models that are currently 
used for exposure evaluations are capable of evaluating only one re- 
lationship at a time, i.e., the effects of one source, its strength and 
location, on one work location. EXCOMP (EXposure COMPari- 
son) is a methodology developed for the IBM-PC to evaluate radio- 
logical exposures. It is capable of evaluating each identified work 
location in a facility with respect to each identified source effecting 
it. 


35622 (PNL-SA—13928) Analysis of spent fuel perform- 
ance in a geologic repository. Apted, MJ. Li Liebetrau, A.M.; 
Engel, D.W.; Alexander, D.H. (Pacific ‘Northwest Labs., 
Richland, WA (USA); Department of Energy, Washington, 
DC (USA)). Apr 1986. Contract ‘AC06-76RL01830. 18p. 
(CONF- 3604189). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011617. 
From 88. annual meeting of the American Ceramic Society; 
Cina me USA (27 A Mic Ree 1986). 
pository Source-Term (AREST) code de- 
PP og 3 Po ceenengh F noma aqua! amped 
the time-dependent release rate of radionuclides from spent nuclear 
fuel disposed in geologic repositories. The Waste Package Release 
(WPR) submodule of AREST calculates the release from individual 
waste packages containing spent fuel based on site-specific design, 
solubility, corrosion, sorption, and mass transfer data. Under the 
open system conditions of a repository, there are two limiting re- 
lease mechanisms: surface reaction control and transport control. In 
addition, a separate release case is defined for soluble radionuclides 
that are inventory limited. Mass transfer equations for each of these 
processes are incorporated into AREST. Four separate sources are 
identified in the AREST code based on inventory and release 
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mechanism: UO, matrix (transport limited), gap (inventory limited), 
grain boundary (inventory limited, combined with gap), and clad- 
ding (transport limited). The calculated release of nuclides con- 
tained in the matrix (> 90% of the entire inventory) is controlled 
by UO, solubility or the solubility of a nuclide-bearing phase, 
whichever is lower. 


35623 Estimation of health effects due to elevated radi- 
ation exposure levels in structures. Marks, S.; Cross, F.T.; 
Denham, D.H.; Kennedy, W.E. Jr. (Pacific Northwest Lab., 
Richland, WA). Science of the Total Environment; 543- 
550(Oct 1985). 

Uranium mill tailings were used as landfill for many years in 
the United States before the health risk associated with such use 
was recognized. Occupants of buildings erected on or adjacent to 
contaminated landfills may experience radiation exposures sufficient 
to warrant remedial action. Estimates of the cost-effectiveness of 
the remedial measures may be provided using a combination of oc- 
cupancy data, appropriate risk coefficients and projected costs. This 
effort is in support of decisions by the US Department of Energy 
(DOE) to conduct remedial action at such locations. The methods 
used in this project, with examples of their application, will be pre- 
sented in this paper. 


0550 Regulations 
REFER ALSO TO CITATION(S) 35608 


(SAND—85-2207C) Experimental data base for es- 

timating the consequences from a hypothetical sabotage 

attack on a spent fuel shipping cask. Sandoval, R.P.; Luna, 

R.E. (Sandia National Labs., Albuquerque, NM (USA)). 

1986. Cortract AC04-76DP00789. 6p. TAEA-SM—286/105; 

CONF -660604—13). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86010938. 

From International symposium on the packaging and trans- 
port of radioactive materials (PATRAM '86); Davos, Switzerland 
(16 Jun 1986). 

This paper describes the results of a program conducted at 
Sandia National Laboratories for the US Department of Energy to 
provide an experimental data base for estimating the radiological 
health effects that could result from the sabotage of a light water 
reactor spent fuel shipping cask. The primary objectives of the pro- 
gram were limited to: (1) evaluating the effectiveness of selected 
high energy devices (HED) in breaching full-scale spent fuel ship- 
ping casks, (2) quantifying and characterizing relevant aerosol and 
radiological properties of the released fuel, and (3) using the result- 
ing experimental data to evaluate the radiological health effects re- 
sulting from a hypothetical attack on a spent fuel shipping cask in a 
densely populated urban area. 3 refs. 


35625 (SAND—86-0651C) Designing physical protection 
technology for insider protection. Trujillo, A.A.; Waddoups, 
IL.G. (Sandia National Labs., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 6p. (CONF-860654—3). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86011820. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Since its inception, the nuclear industry has been engaged in 
providing protection against an insider threat. Although insider 
protection activities have been fairly successful in the past, present 
societal conditions require increased protection to further minimize 
the existence of an insider or the consequences of an insider-perpe- 
trated incident. Integration of insider protection techniques into ex- 
isting administrative and operational procedures has resulted in eco- 
nomic and operational impacts. Future increases in insider protec- 
tion may result in even greater impacts, so we must proceed wisely 
as new approaches are developed. Increased emphasis on back- 
ground investigations, security clearances, human reliability pro- 
grams, security awareness activities, and the development of tech- 
nology to address the insider threat are evidence of continuing con- 
cern in this area. Experience ranging from operational test and 
evaluation of developmental equipment to conceptual designs for 
new facilities has led to the development of general principles and 
conclusions for mitigating the insider threat while minimizing ad- 


ERA-11/16 / 4826 


verse impacts on site operations. Important principles include real- 
time monitoring of personnel and material and requiring that the 
physical protection and material control and accounting systems to 
be much more coordinated and integrated than in the past. 


35626 (SAND—86-0658C) Modified inspection procedure 
for light water reactor safeguards. de Montmollin, J.M.; Son- 
nier, C.S. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1986. Contract AC04-76DP00789. lip. 
(CONF-860654—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86010903. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The suggested modified inspection procedure appears to 
warrant further investigation. It follows the general inspection 
strategy now used by the Agency. It offers the prospect of a sub- 
stantial reduction in the number of interim inspections, while pro- 
viding for inspections consistent with timeliness goals whenever a 
possible change in inventory is indicated. The essential features are: 
(1) Inspection action is taken if a cask is indicated to be present at 
the reactor, regardless of its contents; (2) system anomalies or tam- 
pering will result in an inspection within 3 months; and (3) in no 
case will the frequency of inspection be greater than every three 
months, as now. 


35627 (SAND—86-0663C) Physical security technology 
base programs for physical security. Jacobs, J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 8p. (CONF-860730—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86007617. 

From International Carnahan conference on security tech- 
nology; Gothenburg, Sweden (12 Jul 1986). 

Sandia National Laboratories is the US Department of 
Energy's lead laboratory for physical security research and devel- 
opment (R and D). In support of this mission, Sandia has main- 
tained for several years an R and D program in each of the follow- 
ing technology areas: Intrusion Detection, Entry Control, CCTV 
Assessment, Access Delay, Alarm Display, and Guard Equipment 
and Training. The purpose of the technology base programs is to 
maintain cognizance of the capabilities of the commercial market, 
identify improvements and transfer technology to industry and fa- 
cilities. The output of these programs supports the development of 
new equipment and advanced system concepts, demonstrations of 
proof-of-principles and system implementation. This paper will 
review the status of current developments and discuss trends in 
new technologies which are being explored for future applications, 
i.e., artificial intelligence, expert systems, robotics, and more auto- 
mated systems. 


system installation: ig, 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 


Contract AC04-76DP00789. 10p. 
NTIS, PC A02/MF AOl; 
DE86011822. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Sandia National Laboratories has been heavily involved for 
over a decade in aiding a number of DOE facilities in defining and 
implementing upgraded security safeguards systems. Because securi- 
ty system definition, design, and installation is still a relatively new 
field to the commercial world, effective project management must 
pay special attention to first understanding and then interpreting the 
unique aspects of a security system for all concerned parties. Expe- 
riences from an actual security system installation will be used to 
illustrate some project management approaches which have been 
found to be effective. 


(CONF-860654—7). 
GPO Dep. File Number 
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07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


35629 (ORNL/TM—9012) Development of an integrated 
control and measurement system. Manges, W.W. (Tennessee 
Univ., Knoxville (USA)). Mar 1984. Contract AC05- 
840OR21400. 115p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE86002631. 

Thesis. 

This thesis presents a tutorial on the issues involved in the 
development of a minicomputer-based, distributed intelligence data 
acquisition and process control system to support complex experi- 
mental facilities. The particular system discussed in this thesis is 
under development for the Atomic Vapor Laser Isotope Separation 
(AVLIS) Program at the Oak Ridge Gaseous Diffusion Plant 
(ORGDP). In the AVLIS program, we were careful to integrate 
the computer sections of the implementation into the instrumenta- 
tion system rather than adding them as an appendage. We then ad- 
dressed the reliability and availability of the system as a separate 
concern. Thus, our concept of an integrated control and measure- 
ment (ICAM) system forms the basis for this thesis. This thesis de- 
tails the logic and philosophy that went into the development of 
this system and explains why the commercially available turn-key 
systems generally are not suitable. Also, the issues involved in the 
specification of the components for such an integrated system are 
emphasized. 


35630 Delayed neutron studies at isotope separators. 
Reeder, P.L. (Pacific Northwest Lab., Richland, WA). pp 
110-130 of Proceedings of the TRIUMF-ISOL workshop. 
Vancouver, British Columbia; TRIUMF (1984). (CONF- 
8406149—). Contract AC06-76RL01830. 

From TRIUMF-ISOL workshop; Montreal, Canada (13 Jun 
1984). 

D Experimental studies of delayed neutron precursors pro- 
duced at on-line isotope separator facilities are briefly reviewed. 
These studies provide information on beta strength functions above 
the neutron binding energy and other nuclear structure properties 
for nuclides far from the line of beta stability. In addition, delayed 
neutron decay can be a unique signature for identifying new iso- 
topes. Examples are given of recent experiments with both fission 
product and nonfission product precursors. Several experiments are 
proposed for delayed neutron precursors in the poorly known mass 
region of 20-85. Some preliminary ideas for an element selective 
laser ionization (ESLI) source are presented. 


35631 Studies of neutron-rich nuclei far from stability at 
TRISTAN. Gill, R.L. (Brookhaven National Lab., Upton, 
NY). pp 99-109 of Proceedings of the TRIUMF-ISOL 
workshop. Vancouver, British Columbia; TRIUMF (1984). 
(CONF-8406149—). Contract AC02-76CH00016. 

From TRIUMF-ISOL workshop; Montreal, Canada (13 Jun 
1984). 

D The ISOL facility, TRISTAN, is a user facility located at 
Brookhaven National Laboratory's High Flux Beam Reactor. 
Short-lived, neutron-rich nuclei, far from stability, are produced by 
thermal neutron fission of **U. An extensive array of experimental 
end stations are available for nuclear structure studies. These stud- 
ies are augmented by a variety of long-lived ion sources suitable for 
use at a reactor facility. Some recent results at TRISTAN are pre- 
sented as examples of using an ISOL facility to study series of 
nuclei, whereby an effective means of conducting nuclear structure 
investigations is available. 


0702 Radiation Sources 


35632 Conceptual design of a 200 keV, 1 MW negative- 
ion-based neutral beam line. Goldberg, D.A.; Anderson, 
O.A.; Cooper, W.S.; Tanabe, J.T. (Lawrence Berkeley Lab., 
CA). ” Journal of Fusion Energy; 3: No. 1, 67-75(1983). Con- 
tract AC03-76SF00098. 

The authors present a design for a 200 keV, 1 MW negative- 
ion-based beam line which is intended to serve as a proof-of-princi- 
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ple demonstration for the LBL surface-conversion negative ion 
source. The design is straightforward and conservative, and uses 
existing technology for all major components. An alternate beam 
line design is also presented, to demonstrate the advantages of re- 
duced size and gas load and increased neutral beam power accruing 
from the introduction of a laser photo-detachment neutralizer. This 
design is less conservative, but requires only reasonable extrapola- 
tions from existing technology. 6 references, 5 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 35649, 35753 


35633 (DOE/FE/60181—55) Production of hydrogen 
from low-rank coal. Sears, R.E. (North Dakota Univ., Grand 
Forks (USA). Energy Research Center). 1986. Contract 
FC21-83FE60181. 8p. (CONF-860649—3). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86011603. 

From 6. annual gasification contractors’ meeting; Morgan- 
town, WV, USA (24 Jun 1986). 

The objective of this research is to evaluate the technical 
feasibility of producing low-cost hydrogen by catalytic steam gasifi- 
cation of low-rank coals. This approach takes advantage of the high 
reactivity, volatile matter, moisture concentrations, and inherent 
alkali content of low-rank coals. Bench-scale investigations of low- 
rank coal steam gasification have already shown product gas com- 
positions and reaction kinetics favorable to hydrogen production. 
This effort will provide a proof-of-concept and early stages of engi- 
neering development using a continuous process unit (CPU). Ac- 
complishments include the following: A final report summarizing 
the results of a bench-scale thermogravimetric analysis study in 
which steam gasification reactivities were determined for a matrix 
of low-rank coals and catalysts as a function of temperature and 
catalyst loading was completed. A flowsheet was developed for a 
hydrogen-from-coal process development unit that included the ap- 
propriate ranges of operating conditions and stream flows. The 
flowsheet includes the coal and catalyst feed system, the steam/ 
oxygen feed system, the gasifier, the fines removal system, and the 
product gas quench and flare system. 5 refs., 2 figs., 1 tab. 


35634 (EUR—9981-EN) Electrocatalysis. Final report. 
Nenner, T.; Roux, M.; Roz, B.; Sellier, C.; Joseph, J.; Pri- 
gent, M.; Martin, Ls Diette, J. (Commission of the Eur 

an Communities, Luxembourg. Directorate General Infor- 
mation Market and Innovation; Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison). 1985. 52p. Commission of the 
European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

Catalysts made of Raney nickel and including titanium, zir- 
conium, cobalt, bismuth or molybdenum as an additive for reducing 
the growth rate of nickel crystallites have been evaluated for water 
electrolysis at 160°C, 20 bar and 10 kA . m™? in 40% KOH. On the 
cathode side, Raney nickel stabilised with titanium gives, with or 
without a sulfiding post-treatment, an overvoltage decrease of be- 
tween 170 and 220 mV at 80°C, 1 A/cm? The use of alloys con- 
taining zirconium, cobalt, bismuth or molybdenum instead of titani- 
um did not give any improvement. By impregnating the Raney 
nickel coating with a mixed nickel-cobalt sulfide, it is possible to 
obtain a cathodic overvoltage decrease of 290 mV. On the anode 
side, by impregnating the Raney nickel coating with a mixed 
cobalt-lanthanum-strontium oxide, a stable and reproductible de- 
crease of the anodic overvoltage of 150 mV is obtained. Couples of 
activated anodes and cathodes have been tested. One of these cou- 
ples giving 340 mV reduction of the voltage at 80°C, 1 A/cm? by 
comparison with a couple of unactivated electrodes has been work- 
ing for 700 hours. The mean increase of the cell voltage was of 0.15 
mV/hr. Specific tests concerning the effect of temperature (up to 
100°C) and the effect of electrolyte concentration, have also been 
made during this test. (GG). 
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(EUR—10291-EN) eee supported cermet 


water electrolysis. 
H.; Hofmann, H.; Plzak, V.; Schneider, H. (Commission of 
the European Communities, "Luxembourg. Directorate Gen- 
eral Information Market and Innovation; Technische Hochs- 
chule Darmstadt (Germany, F.R.)). 1985. 41p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

The goal of this project was to improve the mechanical sta- 
bility of nickel-net-backed BaTiO; diaphragms and to extend the 
size of nickel-net-backed oxide ceramic diaphragms from some 10 x 
10 cm? to approximately 1 x m?. (GG). 


35636 yg i a Solar-assisted hydrogen 
generation by photoelectrocatalysis. Final report, September 
3, 190d Sepeaker 30, 1985. Sammells, A.F.; re Weasel B.W.; 
Cook, R.L,; Dempsey, P.F ; Goodman, C.E. (Eltron Re- 
search, Inc., see IL (USA)). Nov 1985. 177p. NTIS, 
PC A09/MF A\ 

The een objective of the program was to apply a multi- 
disciplinary approach to systematically elucidate the role of pur- 
posely introduced metal electrocatalysts on the photoelectrode sur- 
face for enhancing PEC efficiency leading to hydrogen generation. 
The overall approach was termed photoelectrocatalysis. A variety 
of photoelectrodes were investigated with emphasis being placed 
upon p-InP as a model substrate for hydrogen evolution and on n- 
Fe,O; for oxygen evolution. Experimental measurement techniques 
used in the performance of the program included steady-state and 
transient photoelectrochemistry, photocapacitance, admittance and 
Raman spectroscopy together with automatic scanning ellipso- 
metry. Specific features investigated at this interface region includ- 
ed photoelectrode kinetics, semiconductor surface molecular struc- 
ture, and charge-carrier energetics, together with the energetics and 
populations associated with electronic surface states. 


0802 Storage 


35637 (BNL—38057) Use of molten salt electrochemical 
techniques to study and control hydrogen storage in metal hy- 
drides. Final report. Huggins, R.A.; Luedecke, C.M.; Deub- 
lein, G. (Brookhaven National Lab., aiiae NY ane oe 
Apr 1986. Contract AC02-76CHO00016. PC 
A02/MF A01; GPO Dep. File Number DESOLIS4. 

The work during this year has both established and demon- 
strated the basic principles, both theoretical and experimental, in- 
volved in the proposed new approach to the understanding of the 
thermodynamic features underlying the pressures and capacities ob- 
served in the storage of hydrogen in ternary metal hydride systems. 
These were demonstrated for three different magnesium alloy hy- 
dride families. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 


—— ALSO TO CITATION(S) 35420, 35424, 35434, 35651, 36415, 36445, 


ones (DOE/PC/60795—8) XPS characterization of 

Iron Fischer-Tropsch catalysts. Final technical report. Kui- 
vila, C.S.; Stair, P.C.; Butt, J.B. (Northwestern Univ., Ev- 
anston, IL (USA)). 1984. Contract FG22-83PC60795. 9p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86010391. 

This paper addresses the XPS (x-ray photoelectron spectros- 
copy) iron phases which occur on the surfaces of Fischer-Tropsch 
catalysts. Results obtained for single-phase metal, oxide, and car- 
bide samples are presented. Methods for estimating the extent of 
carbide formation during low conversion synthesis, and the extent 
=a at high conversions are also illustrated. 15 

oo 
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35639 (EUR—9941-EN) Feasibility of thermophilic an- 
aerobic digestion for the generation of methane from organic 
wastes. Wiegant, W.M.; Lettinga, G. (Commission of the 
European Communities, Luxembourg. Directorate General 
Information Market and Innovation; Landbouwhogeschool 
Wageningen (Netherlands)). 1985. 50p. Commission of the 
European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

Thermophilic methane digestion was investigated on its pos- 
sible future applications. Basal information on kinetic parameters 
was gathered and inhibition of thermophilic processes by ammonia 
was studied. Start-up procedures for thermophilic processes are 
presented, and the performance of upflow anaerobic sludge blanket 
reactors was tested with different synthetic substrates. Granulation 
of the sludge was not observed with volatile fatty acids as the sub- 
strates, but it was achieved very rapidly using sugars as substrates. 
The granular sludge obtained proved to be very efficient in the 
treatment of various substrates. Very high methane generation rates 
were achieved with vinasse, the wastewater of alcohol distilleries, 
as substrate. Preliminary results with two-stage methane digestion 
processes were very promising. It is concluded that thermophilic 
anaerobic digestion is very useful in the treatment of and methane 
generation from non-toxic wastewaters which are discharged at 
high temperatures. 


35640 (EUR—9942-EN) Two-phase anaerobic digestion 
of solid organic wastes yielding biogas and compost. Final 
report. Hofenk, G.; Lips, S.J.J.; Rijkens, B.A.; Voetberg, 
J.W. (Commission of the European Communities, Luxem- 
bourg. Directorate General Information Market and Innova- 
tion). 1985. 62p. Commission of the European Communities, 
Luxembourg. Office of Official Publications of the Europe- 
an Communities. 

The aim of the project was to develop a novel, specific 
process for the anaerobic digestion of solid organic wastes with 
biogas and compost as the final products. The developed process 
can, in respect to the requirements and the judgements of today, be 
an alternative to (controlled) dumping and to incineration of organ- 
ic wastes; the process also is an alternative for (aerobic) compost- 
ing. In the novel process the solid matter is charged into a liquefac- 
tion acidification reactor (R1), where the material is broken down 
by an anaerobic microflora into soluble compounds, mainly volatile 
fatty acids (VFA), which are continuously leached by percolating 
water. The percolate is pumped to a digester (R2), containing a 
sludge or granules of methane bacteria, where the dissolved organic 
matter is converted into biogas, while the treated water is recycled 
to the R1. The microbiological and technological aspects of this 
process have been investigated on laboratory scale, in semi techni- 
cal apparatus and finally in a pilot plant (reactor volume 300 m°), 
where two different conceptions to the R1 have been tested at 
about 33°C (mesophilic). A great variety of organic waste materials 
was tested, like sugarbeet pulp, onion wastes, waste from sugarbeet 
and potato processing factories waste tomato plants, straw and or- 
ganic fractions separated from municipal solid waste. The residues, 
after anaerobic digestion, were submitted to an (aerobic) after-com- 
posting; after a spontaneous initial heating, a compost equal to a 
usual compost was obtained. The results of the investigation are re- 
ported and a technological discussion and a feasibility study are 
given. 


(Juel—2001) Multifunctional cobalt-zeolite cata- 
lysts for Fischer-Tropsch synthesis. Linden, G. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Grenzflaechenforschung und Vakuumphysik; Technische 
Hochschule Aachen (Germany, F.R.)). Jun 1985. 238p. (In 
German). NTIS (US Sales Only), PC All/MF AO1. File 
Number DE86751965. 

The subject of this thesis has been to study the interaction of 
a metallic cobalt catalyst with zeolite supports and alkali as promot- 
er in the CO hydrogenation reaction. For this purpose molecular 
sieves of the types of zeolite 4A, chabazite/erionite, ZSM-5, silica- 
lite, mordenite and zeolite Y as well as two silica carriers have been 
impregnated with aqueous cobalt-nitrate solution and reduced. The 
ee eS ee ae ee 
tion, thermogravimetric analysis, X-ray diffraction and electron mi- 
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croscopy. The catalytic activities of the Co/zeolite-catalysts were 
determined to be all about 6x10~* converted CO per reduced Co 
per second. This value was half an order of magnitude less than 
those measured for the Co/silica-catalysts. Model calculations 
showed that a possible electrostatic field effect inside zeolite pores 
should be rather small. The hydrocarbon composition of the Fisch- 
er-Tropsch products followed the Schulz-Flory distribution. Chain 
growth, olefin-to-paraffin ratio and CO:-selectivity grew in the 
order ZSM-5 < chabazite/erionite < mordenite < zeolite Y < ze- 
olite 4A < silicalite and they correlated best with the basicity of 
the carriers increasing in the same order. Experiments with Co/ 
silica as well as with a Co-foil showed that alkali (Na, K) lowers 
the specific CO-hydrogenation activity and acts as an inhibitor for 
all the other hydrogenation reaction steps. (orig./EF). 


35642 (PB—86-174455/XAB) Stoichiometric CO reduc- 
tion by supported metal carbonyls. Annual report, December 
1984-November 1985. Shriver, D.F.; Woodcock, C. (North- 
western Univ., Evanston, IL (USA). Dept. of Chemistry). 
Jan 1986. 1lp. NTIS, PC A02/MF A0O1. 

Three basic organometallic compounds, Fe(phen),(CN), 
CpsFe,(CO),, and CpFe(CO)CN, were studied in the AlCls/n-bu- 
tylpyridinium chloride, BPC, molten-salt system. IR and UV-VIS 
spectroscopy show that the ligands of all three complexes interact 
with Lewis acids contained in the melts. Comparison of spectral 
shifts for these compounds in the various melts with shifts previous- 
ly reported for isolated Lewis acid adducts of the same compounds 
provides insight into the relative electron pair acceptor ability of 
the various melts. Cyclic voltammetry of Fe(phen)(CN): in the 
molten salts demonstrates a very large shift in the oxidation poten- 
tial with increasing acidity whereas the oxidation potential of 
CpsFe,(CO), is unchanged. This behavior is consonant with simple 
molecular orbital calculations. 


35643 (PB—86-175684/XAB) Stors: the sludge-to-oil re- 
actor system. Molton, P.M.; Fassbender, A.G.; Brown, 
M.D. (Pacific Northwest Labs., Richland, WA (USA)). Mar 
1986. 125p. NTIS, PC ‘A06/MF A0Ol. 

The Sludge-to-Oil Reactor System (STORS) continuously 
converted over 400 gallons (20% solids) of sewage sludge to oil 
during 100 hours of operation. About 80% of the energy in the 
sludge was recovered as an oil and char. The energy recovered 
was sufficient to make the STORS energy self-sufficient assuming 
the char is burned to furnish the heat for the process. STORS, 
when fully developed, appears to be another option competitive 
with incineration for sludge disposal. One test performed by spiking 
the sludge with pesticides indicated that some of the pesticides 
were totally destroyed and others were partly destroyed during 
processing. 


(PB—86-178977/XAB) Landfill Methane Recov- 

Instrumentation. Final 1983- 

. erman, R.E.; Stetter, J.; Flynn, N.W. 

Grrr” Inc., Northfield, IL (USA)). Feb 1985. 122p. 
PT—559). NTIS, PC A06/MF AOl1. 

Commercially available analytical detectors capable of moni- 
toring trace levels (1 ppm or less) of halogen- and sulfur-containing 
hydrocarbons potentially present in a landfill-methane product gas 
stream were evaluated. The instrumentation data base developed in 
Landfill Methane Recovery Part 3: Data Analysis and Instrumenta- 
tion Needs was expanded to include instrument-specific data. Of the 
more than 350 instrument manufacturers surveyed, 11 were selected 
for laboratory evaluation of specific instruments. Eight candidate 
detectors were tested using a set of four standardized gas mixtures 
and samples of landfill methane. Four of the detectors tested, elec- 
tron capture, electrolytic, infrared (with Fourier Transform), and 
photoionization, have the required sensitivity to chlorinated com- 
pounds. One, the electrolytic detector, when operated in a total 
chlorine made, will respond selectively to chlorine. The lead ace- 
tate and flame photometric detectors responded well to the sulfur- 
containing hydrocarbons in the test gases. However, additional de- 
velopment is required for the instrumentation schemes, and detector 
development will improve the industries options. 
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35645 Slurry phase Fischer-Tropsch synthesis with iron- 
manganese P H.W.; Zarochak, M.F.; 
Tischer, R.E.; Schehl, R.R. (Pittsburgh Energy Fechnolo 
Center, PA, USA). Applied Catalysis; 21: No. 2, 313-328(14 
Mar 1986). 

Synthesis gas was reacted over different compositions of 
iron-manganese Fischer-Tropsch catalysts in a slurry reactor. The 
reactor operates in a back-mixed mode with a continuous flow of 
feed gas through the catalyst suspended in the liquid medium. Four 
catalysts with iron-manganese ratios of 57/43, 44/56, 22/78, and 
10/90 were investigated at identical process conditions after a 
standard activation procedure. With time on stream for each cata- 
lyst system, hydrogenation of olefins occurred, along with olefin 
isomerization reactions. Activity, selectivity, and stability are dis- 
cussed in general. Analyses of used catalyst samples are also report- 
ed. 5 figs., 20 refs., 5 tabs. 


35646 Stability and composition of palm, coconut, and 
soy oil fatty acid microemulsion diesel fuels. Compere, A.L.; 
Griffith, W.L.; Googin, J.M. (Oak Ridge National Lab., 
Oak Ridge, TN). 792-793 of Proceedings of condensed 
papers of the 7th Miami international conference on —_— 
tive energy source. Veziroglu, T.N. Coral Gables, 
Clean Energy Research Institute (1986). (CONF-85 201 
From 7. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (9 Dec 1985). 
Microemulsions permit the formulation of transparent, low- 
viscosity fuels which incorporate substantial amounts of biomass-de- 
rived materials in the form of vegetable oil free fatty acids and fer- 
mentation produced alcohols. Microemulsions exist under physical 
and chemical conditions where one phase of a dispersion system 
forms 2 to 100 nanometer droplets on simple stirring. The stability 
and composition ranges of microemulsion fuels can be defined like 
those of conventional physical - chemical systems. Stability of mi- 
croemulsion diesel fuels containing Cl to C5 alcohols, various 
amounts of water, and free fatty acids typical of palm, coconut, and 
soy oils was determined as a function of temperature and degree of 
fatty acid neutralization. Fuel viscosity as a function of tempera- 
tures between 20 and 60°C was determined for selected samples. 
Appropriate fuel composition choices for different regions were 
also discussed. 


Anaerobic digestion on a dairy farm: overview. 
Walker, L.P.; Pellerin, R.A.; Heisler, M.G.; Farmer, G.S.; 
Hills, L.A. (Cornell Univ., Ithaca, NY, USA). Energy in Ag- 
riculture; 4: No. 4, 347-363(Dec 1985). 

This paper explores the design, implementation and perform- 
ance of an on-farm plug flow anaerobic digestion system. Capital 
costs for the digester and justifications for certain design decisions 
are presented. Seasonal variation in the total and volatile solids con- 
centrations, ammonia and organic nitrogen contents, and pH were 
documented. Biogas outflow of 400-495 m/sup 3//day was also 
documented for an 180-cow herd. 6 figs., 5 tabs., 13 refs. 


35648 Surface properties of offretite and ZSM-34 zeo- 
lites. Occelli, M.L.; Innes, R.A.; Apple, T.M.; Gerstein, 
B.C. (Gulf Research & Development Co., Pittsburgh, PA). 
pp 674-683 of Proceedings of the sixth international zeolite 
conference. Stoneham, MA; Butterworth Publishers (1985). 
(CONF-830756—). Contract W-7405-ENG-82. 

From 6. international zeolite conference; Reno, NV, USA 
(10 Jul 1983). 

Offretite and ZSM-34 have been synthesized and their cata- 
lytic behavior toward conversion of methanol to hydrocarbons de- 
termined. ZSM-34 is more selective toward conversion to ethylene 
while offretite makes more propylene and heavier olefins. Surface 
acidity was monitored by adsorption of pyridine and by changes of 
infrared spectra with heating and pumping. Nuclear magnetic reso- 
nance of protons at 220 MHz indicates that charge compensating 
protons may be divided into three populations: a) isolated protons 
with an average interproton distance of ~10 A; b) localized pairs 
of protons with an internuclear distance of 7 A; c) clusters of pro- 
tons with an average internuclear distance of 3.0 A. 
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— Development of water-slurry gasification systems 
for high-moisture biomass. Butner, R.S.; Elliott, D.C.; Sea- 
lock, L.J. (Pacific Northwest Laboratory, Richland, WA). 
pp 523-540 of Energy from biomass and wastes IX. Chica- 
eS IL; en of Gas Technology (1985). (CONF- 
50104— 


oo 9. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (28 Jan 1985). 

The development of a new biomass gasification systems by 
Pacific Northwest Laboratory promises to allow the use of high- 
moisture biomass feedstocks. The reactor uses high pressure to 
allow the gasification of water-biomass slurries containing up to 
95% moisture. Because the gasification takes place in an aqueous 
systems., there is no need to dry or dewater the feedstocks prior to 
their use. Feedstocks under study include water hyacinths, kelp, 
napier grass, spent brewer's grain, and a waste stream obtained 
from the potato processing industry. Gasification products include 
hydrogen, CO. and methane. The effects of processing conditions 
including temperature, pressure, and catalysts are being studied in 
order to maximize both the rate of conversion and the yield of 
higher value products. The new reactor concept represents a signif- 
icant opportunity for expanding the biomass resource base to in- 
clude aquatic plants and other high-moisture feedstocks. Many of 
these feedstocks are uneconomical in conventional thermochemical 
and biological conversion schemes. By eliminating the need for 
energy intensive drying steps, the aqueous conversion route may 
also increase net energy yields sponsored by the USDOE’s Biomass 
Energy Technology Division, Thermochemical Conversion Pro- 
gram. 


35650 Technical and economic analysis of liquid fuel pro- 
duction from Feinberg, D.A. (Solar Energy Re- 
search Institute, Golden, CO). pp 1225-1244 of Energy from 
biomass and wastes IX. Chicago, IL; Institute of Gas Tech- 
nology (1985). (CONF-850104—). 

From 9. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (28 Jan 1985). 

Under the sponsorship of the U.S. Department of Energy 
(DOB), the Solar Energy Research Institute (SERI) has conducted 
a technical and economic evaluation of the production of fuels from 
a microalgal feedstock. This effort was divided into two areas: 
feedstock production and subsequent conversion of the feedstock 
into fuels. An Algal Production and Economic Model (APEM) was 
developed to estimate capital and operating costs for mass culture 
facilities. This model estimates that if today’s technology were ap- 
plied on a large scale (e.g., 20-ha modules in a facility of 1000 ha), a 
microalgal feedstock suitable conversion to fuels could be produced 
at a cost of $436/t (1984 dollars). Sensitivity analysis demonstrates 
that the production cost could be reduced to $224/t by a series of 
improvements such as increased salinity tolerance, increased photo- 
synthetic efficiency, increased lipid content, and decreased losses 
from water evaporation and CO: outgassing. Based on these mi- 
croalgal production cost estimates, integrated refinery options for 
conversion of the microalgae to high-energy liquid fuels are evalu- 
ated. This portion of the analysis is based on preliminary data for 
processes that were developed for feedstocks similar but not identi- 
cal to microalgae. Of the three major algal components (lipid, pro- 
tein, and carbohydrate), the lipid component was determined to 
have the greatest potential as a source of fuels to replace conven- 
tional hydrocarbons. Two processes were examined-one based on 
the conversion of triglycerides into methyl fatty esters, which are 
being extensively investigated as potential diesel fuel substitutes, 
and a catalytic reduction process for the production of hydrocar- 
bons, primarily in the gasoline range. The estimated costs of these 
fuel products compare favorably with the projected costs of con- 
ventional fuels at the turn of the century, as long as the presumed 
improvements in lipid yields are achieved. 
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35651 (DOE/PC/70780—T4) Trifunctional catalysts for 
conversion of syngas to alcohols. Seventh quarterly report, 
March 1-May 31, 1986. (Delaware Univ., Newark (USA). 
Center for Catalytic Science and Technology). 9 Jun 1986. 
Contract FG22-84PC70780. 16p. NTIS, PC A02. File 
Number DE86011486. 

Emphasis was placed on structure characterization of cata- 
lysts previously prepared and tested for activity and selectivity for 
hydrogenation of CO. Two series of Rh/AkOs catalysts were ex- 
amined - those modified by addition of Na or by addition of Mo. 
Examination of Rh/Na/AlLOs catalysts by transmission electron mi- 
croscopy confirms the size of Rh particles, about 70 Angstrom 
units, and EDAX measurements, the presence of Al, Rh, and Na 
when applicable. Infrared measurements of CO chemisorbed on 
Rh/AkLOs; show linear and bridged complexes. With addition of 
Na, the C - O stretching frequency decreases, implying a stronger 
C - Rh bonding. The implications of this on the catalytic activity 
and selectivity are discussed. Temperature programmed reduction 
(TPR) measurements show broad peaks consistent with well-dis- 
persed Rh. The amount of hydrogen uptake indicates the reduction 
of Rh from 3 + TO 0, within the accuracy of the test. Further 
work will be reported later. In regard to Rh/Mo/Al2Os catalysts , 
a more detailed examination of the products distribution shows that 
the percentage C2 oxygenates stays the same as for Rh/AlOs, even 
though the activity of the catalyst has increased ten fold. The Cl 
oxygenates have been greatly increased, at the expense of decreased 
CH,. This implies that CH, and CHsOH come from the same inter- 
mediate. The energy of activation was estimated to be 22,000 cal 
per mole for both Rh/AkO; and Rh/Mo/AlLOs. This leads to the 
important conclusion that the increased activity of Mo modified 
catalysts is not due to a lowering of the activation energy but to 
more efficient site utilization, possibly by more effective activation 
of hydrogen by Mo. 6 figs., 1 tab. 


35652 (DOE/PC/80013—T2) Indirect liquefaction of 
coal via biosynthesis. Technical progress quarterly report No. 
2. (Bechtel National, Inc., San Francisco, CA (USA)). May 
1986. Contract AC22-85PC80013. 22p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86011276. 

Bioconversion of coal-derived syngas offers the possibility of 
efficient and selective conversion of coal to desired products, under 
the potentially advantageous economic conditions of low tempera- 
ture and pressure. The objectives of this portion of the program are 
to: evaluate the technical and economic possibilities for developing 
a bioprocess for conversion of syngas to liquid fuels; and identify 
the biochemical operating conditions necessary for economic oper- 
ation. Insights gained through these conceptual level engineering 
assessments will then be used to justify and guide follow-on micro- 
organism and process experimental development. Three revised 
design cases were submitted to DOE for review. These following 
revised cases (described in Appendix A of this report) were select- 
ed to reflect comments by Bechtel’s consultants and DOE on the 
preliminary concepts described in the February 1986 Technical 
Progress Quarterly Report: (1) Two-stage bioconversion of syngas 
first to acetate and then to ethanol. (2) Two-stage bioconversion of 
syngas first to acetate and then to butyric acid. The butyric acid is 
catalytically esterified with methanol or ethanol to the correspond- 
ing butyrate product. (3) Methanol preparation from purified 
syngas followed by bioconversion of the methanol with CO: to bu- 
tyric acid. The butyric acid is then esterified with a portion of the 
methanol to butyrate product. Based on DOE comments and fur- 
ther engineering review, four additional design concepts were de- 
veloped (Appendix B): (1) two-stage bioconversion of syngas to 
ethanol; (2) conversion of syngas to ethanol in a single bioreaction 
stage; (3) two-stage bioconversion of syngas first to acetate and 
then to n-butanol; and (4) conversion of syngas to n-butanol in a 
single bioreaction stage. 7 figs., 1 tab. 
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35653 (EUR—9940-EN) Enzymic liquefaction and sac- 
charification of agricultural biomass. Final report. Beldman, 
G.; Searle-Van Leeuwen, M.J.F.; Voragen, A.G.J.; Rom- 
bouts, F.M.; Pilnik, W. (Commission of the European Com- 
munities, Luxembourg. Directorate General Information 
Market and Innovation; Landbouwhogeschool Wageningen 
(Netherlands)). 1985. 41p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

The aim of this project was to study the application of poly- 
saccharide degrading enzymes (cellulases, hemicellulases, pectin- 
ases) in the conversion of agricultural and horticultural raw materi- 
als, surpluses and wastes to fermentable sugar solutions. Several as- 
pects of such a process had to be investigated. In order to select 
optimal enzyme combinations, the polysaccharide composition of 
the raw materials had to be studied. Commercial enzyme prepara- 
tions had to be screened on their liquefying and saccharifying capa- 
bility. We had to study optimal reaction conditions of these en- 
zymes such as pH, temperature and reactor design as well as the 
effect of pretreatment of the raw materials on enzyme action. 
Ligno-cellulosic materials like wood chips and tomato plant waste 
gave low sugar yields, when treated with enzymes alone. Extrusion 
of wood chips in a single screw extruder at 170°C gave a 5 fold 
increase of its enzymic digestibility. The same pretreatment on 
tomato plant waste gave less satisfactory results. Preliminary ex- 
periments were carried out on the improvement of the solid phase 
fermentation of sugar beets. Addition of pectolytic and cellulolytic 
enzymes to the mash gave a liquid product, faster fermentation and 
more ethanol. The cellulase preparation Maxazyme was studied into 
more detail by fractionation and characterization of the different 
endoglucanases, exoglucanases and f-glucosidases. Binding of the 
individual enzymes to crystalline cellulose was studied, as well as 
the endoglucanase/exoglucanase ratio for maximum synergism be- 
tween the two enzymes. From experiments with the original 
enzyme preparation Maxazyme Cl, enriched with the purified en- 
zymes, we concluded that a harmoniously composed mixture is 
needed to obtain maximal cellulose hydrolysis. 


35654 (PB—86-175304/XAB) Technical and economic 
feasibility of enzyme hydrolysis for ethanol production from 
wood, Nystrom, J.M.; Greenwald, C.G.; Hagler, R.W.; 
Stahr, J.J. (Little (Arthur D.), Inc., Cambridge, MA 
(USA)). Jun 1985. 207p. NTIS, PC A10/MF AOl1. 

The report describes the present status of an emerging tech- 
nology that could be used to produce ethanol, an octane booster 
widely blended in unleaded gasoline, from New York State’s abun- 
dant low-grade hardwoods. The technology, utilizing enzymes 
which can convert cellulose to sugars, was assumed to be embodied 
in a plant built in Jefferson County. Results, based on conservative- 
ly derived enzyme production rates and coproduct sales projec- 
tions, were subjected to a sensitivity analysis. The results show that 
economic viability depends on the ability of the technology to 
produce marketable coproducts. In particular, the ligneous residue 
must be sold for at least $0.12 per pound. One suggested applica- 
tion, plywood resin extender, would displace petroleum-derived 
phenol formaldehyde which sells for about $0.35 per pound. The 
report also describes cogeneration of electricity by the plant, and 
areas of future research and development that would reduce costs 
of production. 


35655 Anaerobic cellulolytic bacteria from wetwood of 
living trees. Warshaw, J.E.; Leschine, S.B.; Canale-Parola, 
E. (Univ. of Massachusetts, Amherst). App lied and Environ- 
mental Microbiology; 50: No. 4, 807-811(Oct 1985). Contract 
AC02-81ER 10878. 

Obligately anaerobic, mesophilic, cellulolytic bacteria were 
isolated from the wetwood of elm and maple trees. The isolation of 
these bacteria involved inoculation of selective enrichment cultures 
with increment cores taken from trees showing evidence of 
wetwood. Cellulolytic bacteria were present in the cores from 
seven of nine trees sampled, as indicated by the disappearance of 
cellulose from enrichment cultures. With two exceptions, celluloly- 
tic activity was confined to the darker, wetter, inner section of the 
cores. Cellulolytic bacteria were also present in the fluid from core 
holes. The cellulolytic isolates were motile rods that stained gram 
negative. Endospores were formed by some strains. The physiology 
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of one of the cellulolytic isolates (strain JW2) was studied in detail. 
Strain JW2 fermented cellobiose, D-glucose, glycerol, L-arabinose, 
D-xylose, and xylan in addition to cellulose. In a defined medium, 
p-aminobenzoic acid and biotin were the only exogenous growth 
factors required by strain JW2 for the fermentation of cellobiose or 
cellulose. Acetate and ethanol were the major nongaseous end 
products of cellulose fermentation. The guanine-plus-cytosine con- 
tent of the DNA of strain JW2 was 33.7 mol%. Cellulolytic bacte- 
ria have not previously been reported to occur in wetwood. The 
isolation of such bacteria indicates that cellulolytic bacteria are in- 
habitants of wetwood environments and suggests that they may be 
involved in wetwood development. 


35656 Startup and operational case histories of the South 
Point ethanol and K Agricultural Energy 

fuel ethanol plants. Jones, K.W. (Idaho National Engineer- 
ing Laboratory, Special Energy Program, EG & G Idaho, 
Inc., P.O. Box 1625, Idaho Falls, ID). pp 997-1027 of 
Energy from biomass and wastes IX. Chicago, IL; Institute 
of Gas Technology (1985). (CONF-850104—). 

From 9. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (28 Jan 1985). 

This paper presents the startup and operational case histories 
with economic assessments of two large alcohol fuel projects: 
South Point Ethanol at South Point, Ohio, and Kentucky Agricul- 
tural Energy Corporation of Franklin, Kentucky. In an effort to ex- 
pedite fuel ethanol production on a commercial scale, both projects 
were awarded cost sharing Cooperative Agreement contracts from 
the Department of Energy and Loan Guarantees from the Farmers 
Home Administration. These projects represent a 60-million-gallon- 
per-year fuel ethanol facility, which was constructed by refurbish- 
ing a decommissioned ammonia fertilizer complex, and a 21-million- 
gallon-per-year fuel ethanol facility constructed on a 180-acre farm. 
These facilities’ operation and economic case histories point out 
major problem areas and pitfalls that should be avoided in future 
plant construction. 


35657 Economic update on catalytic conversion of bio- 
mass to methanol. Mudge, L.K.; Baker, E.G.; Brown, M.D. 
(Pacific Northwest Lab., Richland, WA). Process Economics 
International; 5: No. 1, 30-33(1984). 

Studies at the Pacific Northwest Laboratory on gasification 
of biomass in the presence of catalysts have identified the process 
conditions required for generation of a synthesis gas suitable for 
methanol manufacture. The economics for conversion of wood to 
methanol in a plant that employs the catalytic gasification process is 
presented. The effects of plant scale, catalyst lifetime and wood 
cost on methanol price are presented, and these costs, which were 
determined in earlier studies, have been updated to a September 
1983 time base. 
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35658 Sensitivity study of traditional flue loss methods 
for determining efficiencies of solid fuel heaters. Shelton, 
J.W.; Graesfer, L.; Jaasma, D.R. (Shelton Energy Research, 
Santa Fe, NM). pp 10 of Proceedings of the ASME winter 
annual mi . New York, NY; American Society of Me- 
chanical eers (1984). (CONF- -841201—). Contract 
AS05-83CE23858. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

The traditional flue loss method for determining efficiencies 
of solid fuel heaters is based on measurements of flue gas CO2, CO, 
On, and temperature. The sensitivity of this method to measurement 
errors and neglect of various reactants and products was investigat- 
ed in the context of wood combustion. The primary results were as 
follows, the accuracy of typically used flue gas analyzers limits the 
accuracy of “instantaneous” efficiency determinations to from about 
2 to 10 percentage points, depending on excess air levels. The sensi- 
tivity of the algorithm to elemental fuel composition is sufficiently 
high that even the tolerances allowed in ASTM D3176 lead to un- 
certainties in computed efficiencies of 1 to 2 percentage points. 
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Using the different literature values for fuel composition leads to 
computed efficiencies spanning about 20 percentage points. And 
lastly the neglect of ash, particulate matter, creosote, and ambient 
air CO. each can result in errors on the order of 1 to 3 percentage 
points in computed efficiencies. 


13 HYDRO ENERGY 
1306 Environmental Aspects 


REFER ALSO TO CITATION(S) 36089, 36793, 36825 


35659 (DOE/BP—300) Fishways: an assessment of their 
development and design. Part 3 of 4. Final project report. 
Orsborn, J.F.; Powers, P.D. (Washington State Univ., Pull- 
man (USA). Albrook Hydraulics Lab.). Jan 1986. Contract 
AI79-82BP36523. 180p. NTIS, PC A09/MF A0O1; 1; GPO 
Dep. File Number DE86011445. 

This volume covers the broad, though relatively short, his- 
torical basis for this project. The historical developments of certain 
design features, criteria and research activities are traced. Current 
design practices are summarized based on the results of an interna- 
tional survey and interviews with agency personnel and consult- 
ants. The fluid mechanics and hydraulics of fishway systems are 
discussed. Fishways (or fishpasses) can be classified in two ways: 
(1) on the basis of the method of water control (chutes, steps [lad- 
ders], or slots); and (2) on the basis of the degree and type of water 
control. This degree of control ranges from a natural waterfall to a 
totally artificial environment at a hatchery. Systematic procedures 
for analyzing fishways based on their configuration, species, and 
hydraulics are presented. Discussions of fish capabilities, energy ex- 
penditure, attraction flow, stress and other factors are included. 


35660 (DOE/BP—602) BPA-funded resident fish and 
wildlife projects: annual review. Fiscal year 1985. Annual 
project presentation, January 14-16, 1986, Holiday Inn, Spo- 
kane, Washington. (USDOE Bonneville Power Administra- 
tion, Portland, OR. Div. of Fish and Wildlife). Feb 1986. 
Ba : eran PC A03/MF A01; GPO Dep. File Number 

The report presents brief descriptions of research programs 
aimed at mitigating the impact of hydroelectric power development 
on fish and wildlife resources in the Columbia River Basin. (ACR) 


35661 a Fisheries evaluation of the 
Sunnyside Canal 


Fish Screening Facility, spring 1985. Annual 
report, 1985. Neitzel, D.A.; Abernethy, C.S.; Lusty, E.W.; 
Prohammer, L.A. (Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1986. Contract AC06-76RL01830. 47p. NTIS, 
PC A03/MF A0Ol1; 1; GPO Dep. File Number DE8601 1442. 
The Sunnyside Canal Fish Screening Facility (Sunnyside 
Screens) is part of a joint project by the Bonneville Power Admin- 
istration and the Bureau of Reclamation to construct fish passage 
and protective facilities at existing irrigation diversions in the 
Yakima River Basin. This report summarizes the evaluation of the 
work conducted at the Sunnyside Screens. About 4000 chinook 
salmon, Oncorhyncus tshawytscha, and 2000 steelhead, Salmo 
gairdneri, smolts were released in front of or within the Sunnyside 
Canal Fish Screening Facility. We caught 3625 chinook salmon and 
less than 2% were descaled or dead. We captured 507 of the steel- 
head and none were descaled or dead. The Sunnyside Screens are 
in the Sunnyside Canal, about 360 m downstream of the Sunnyside 
Dam on the Yakima River (river kilometer 167). The screening fa- 
cility diverts fish that have entered the canal back into the Yakima 
River. Descaling and mortality data were gathered by releasing 
branded fish into the canal, upstream of the facility, and capturing 
them before they returned to the river. Captured fish were anesthe- 
tized and examined for descaling that occurred during passage 
through the screening facility. 
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35662 (DOE/BP/11631—1) Smolt condition and timing 
of arrival at lower granite reservoir. Annual report 1985. 
Scully, R.J.; Buettner, E. (Idaho Dept. of Fish and Game, 
Boise (USA)). Feb 1986. Contract AI79-83BP11631. 103p. 
NTIS, PC A06/MF AOl1; 1; GPO Dep. File Number 
DE86011001. 

Hatcheries released 9.3 million chinook salmon and 6.3 mil- 
lion steelhead smolts and presmolts upriver from Lower Granite 
Reservoir for migration in spring, 1984. Peak passage of yearling 
chinook salmon occurred the third week in April at both Whitebird 
and Snake River traps. Passage of steelhead was still increasing 
when high water stopped trapping in mid-May. Average migration 
rate between release sites and Snake River (the head of Lower 
Granite Reservoir) was 13.2 miles/day and from that point on 
through the reservoir to the dam, 1.9 miles/day. Salmon River dis- 
charge, when considered along with other environmental factors, 
had the greatest effect on migration rate of smolts branded both at 
hatcheries and at the Whitebird trap and migrating to the head of 
Lower Granite Reservoir. Migration rate for steelhead released 
from Dworshak Hatchery and recaptured at the Clearwater trap 
was 34 miles/day. Survival rates to the Snake River trap of brand- 
ed chinook salmon smolts released at Hells Canyon Dam, Rapid 
River, South Fork Salmon and Decker Flat were 52%, 65%, 68% 
and 35%, respectively. Classical descaling, where at least 40% of 
the scales are missing from at least two of five areas on the side of 


. a smolt, ranged from 0 to 5.3% at hatcheries for chinook salmon 


and was less than 1% for steelhead. Scattered descaling, where at 
least 10% of scales are missing from at least one side of a fish, was 
always more extensive than was classical descaling, ranging from 
2.5 times greater for Clearwater hatchery steelhead to 6.8 times 
greater for Clearwater wild steelhead. Mean total length of chinook 
salmon yearlings was the same at all the traps, iec., 128 mm (117 
mm fork length) +- 1 mm. 


35663 (DOE/BP/11639—1) Detailed fishery operating 
plan with 1985 operating criteria. Annual publication, 1985. 
Karr, M.; Maher, M. (USDOE Bonneville Power Adminis- 
tration, Portland, OR. Div. of Fish and Wildlife). Mar 1986. 
Contract AI79-83BP11639. 168p. NTIS, PC A08/MF AOI; 
1; GPO Dep. File Number DE8601 1000. 

This plan (DFOP) is designed as a working document to 
guide decisions and actions for achieving Columbia Basin Fish and 
Wildlife Program measures and fishery objectives to improve the 
survival of migrant salmon and steelhead. The DFOP outlines cur- 
rent fishery objectives, research findings, and systems operational 
constraints in the Columbia River Basin. Together, program meas- 
ures, fishery objectives, research findings, and system constraints 
form the foundation for the project specific operations recommen- 
dations in the DFOP. 


35664 (DOE/BP/11797—1) Survival of Wells Hatchery 
steelhead in the mid-Columbia River, 1984. Part I. 1984 
Smolt Monitoring Program annual report. McConnaha, 
W.E.; Basham, L.R. (Fish Passage Center, Portland, OR 
(USA)). 29 Apr 1985. Contract AC79-84BP11797. 66p. 
NTIS, PC A04/MF A0Ol; GPO Dep. File Number 
DE86011443. 

Survival of steelhead trout (Salmo gairdneri) from Wells 
Hatchery (WDG) was studied in 1984 to derive an index of steel- 
head survival in the mid-Columbia. This index was determined as 
part of the Smolt Monitoring Program conducted by the fishery 
agencies and tribes through the Water Budget Center. The program 
in 1984 was limited because of fish availability. A major goal of the 
1984 program was to adapt techniques which have largely been 
used for specific research purposes, to a management program that 
is to be repeated annually. Such a program requires that minimum 
disruption of the existing fishery management program occurs. Suf- 
ficient fish were allocated to the program to allow two replicate 
test releases from Pateros, Washington and two paired control re- 
leases below Priest Rapids Dam. These mark groups were recov- 
ered at McNary Dam, and survival was calculated as the ratio in 
proportion recovered for the test and control groups. Data from 
the second replicate release was judged to not sufficiently meet the 
experimental criteria and was rejected. The first replicate was 
judged to be suitable, and survival was calculated. Estimated sur- 
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vival for the first steelhead replicate from Pateros to below Priest 
Rapids Dam was 0.5181 with a lower 95% confidence interval of 
0.4626 and an upper confidence interval of 0.5736. 


35665 (DOE/BP/11797—4) Smolt Monitoring Program, 
annual report 1985, Part I. Estimation of survival. McCon- 
naha, W.E.; DeHart, M.; Jordan, J.; Noyes, C.; Basham, L. 
(Fish Passage Center, Portland, OR (USA)). | Feb 1986. 
Contract AC79-84BP11797. 121p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE86011385. 

The annual Smolt Monitoring Program is the result of imple- 
mentation of Section 304(d)(2) of the Northwest Power Planning 
Council Fish and Wildlife Program. Survival was monitored for 
specific marked groups of steelhead and spring chinook. Survival 
through the mid-Columbia from Winthrop Hatchery and the 
Methow River to below Priest Rapids Dam was estimated. Estima- 
tion of survival of marked groups of steelhead from Little Goose 
Dam to below Ice Harbor Dam was attempted. Serious problems 
were evident in the Snake River survival data. A release strategy 
which avoids holding of control groups was tested with satisfactory 
results. 


35666 (DOE/BP/11797—5) Smoit Monitoring Program, 
annual report 1985. Part II. Migrational characteristics of 
Columbia Basin salmon and steelhead trout, 1985. Volume I. 
(Fish Passage Center, Portland, OR (USA)). 1 Feb 1986. 
Contract AC79-84BP11797. 112p. NTIS, PC A06/MF A011; 
1; GPO Dep. File Number DE86011444. 

The annual Smolt Monitoring Program is the result of imple- 
mentation of Section 304(d)(2) of the Northwest Power Planning 
Council Fish and Wildlife Program. This is the second year of the 
annual systemwide program conducted by the Fish Passage Center 
(formerly Water Budget Center). Index reaches have been estab- 
lished. Travel time indices are calculated for year to year compari- 
son. Marked groups of steelhead, spring chinook, fall chinook, and 
summer chinook are monitored at sampling points throughout the 
system. Because this program is intended to be representative of the 
juvenile migration, marked groups represent major hatchery pro- 
duction stocks. Arrival time and duration of marked groups are re- 
ported. Annual travel time indices are reported from Rock Island 
Dam to McNary Dam, and from Lower Granite Dam to McNary 
Dam. Hatchery and brand release information is reported. 


(DOE/BP/11797—6) Smolt Monitoring Program, 
annual report 1985, Part Ii. Migrational characteristics of 
Columbia Basin salmon and steelhead trout, 1985. Volume II. 
Brand data, (Fish Passage Center, Portland, 
(USA)). 1 Feb 1986. Contract AC79-84BP11797. 290p. 
NTIS, PC Al13/MF A0Ol; 1; GPO Dep. File Number 
DE8601 1396. 

Volume I of. this report describes the results of travel time 
monitoring and other migrational characteristics of yearling and 
sub-yearling chinook salmon (Oncorhynchus tshawytscha), sockeye 
salmon (Oncorhynchus nerka), and steelhead trout (Salmo gaird- 
neri). This volume presents the freeze brand data used in the analy- 
sis of travel time for Lower Granite, Rock Island, McNary, and 
John Day dams. Brand recoveries for Lower Monumental dam also 
are presented. Summary of data collection procedures and explana- 
tion of data listings are presented in conjunction with the mark re- 
capture data. 


35668 Pees ieee ae Salmon River habitat en- 


hancement. Annual report 1984, Part 1. Konopacky, 
R.C.; Bowles, E.C.; Cernera, P.J. (Shoshone-Bannock 
Tribal Fisheries Dept., Fort Hall Reservation, ID (USA)). 
Jun 1985. Contract A179-84BP 14383. 316p. NTIS, PC Al4/ 
MF AOI; 1; GPO Dep. File Number D: 11156. 

This volume contains reports on subprojects involving the 
determining of alternatives to enhance salmonid habitat on patented 
land in Bear Valley Creek, Idaho, coordination activities for habitat 
projects occurring on streams within fishing areas of the Shoshone- 
Bannock Indian Tribes, and habitat and fish inventories in the 
Salmon River. Separate abstracts have been prepared for individual 
reports. (ACR) 
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35669 (DOE/BP/15807—T1) Channel modification for 
fish passage on Umatilla River. Final report. Sanguine, W.L. 
(Corps of Engineers, Walla Walla, WA (USA). Walla Walla 
District). Jun 1985. Contract AI79-84BP15807. 46p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE86011439. 

This report describes the construction of modifications to the 
bed of the Umatilla River and to the Threemile Dam fish ladder to 
improve fish passage during periods of low flow. The report also 
provides a preliminary assessment of the effectiveness of the modi- 
fied channel in improving fish passage. (ACR) 


35670 (DOE/BP/18008—1) Comprehensive plan for re- 
Basia. Final resect 1985, Boyer, RR (Oregon Dent. of Fish 
Basin. Final report 1985 ce, R.R. (Oregon Dept. of Fish 
and Wildlife, Corvallis. (Ueay. Jan 1986. Contract AI79- 
84BP18008. 2799p. NTIS, PC Al3/MF A0l; 1; GPO Dep. 
File Number DE86011157. 

The goals of the project were to: establish fishery rehabilita- 
tion objectives for naturally and hatchery produced salmonids in 
the Umatilla Basin; estimate potential benefits of each of the reha- 
bilitation and flow enhancement projects to naturally and hatchery 
produced salmonids; and develop a plan to set priorities, implement, 
and evaluate projects that will achieve rehabilitation objectives. 
This document identifies fishery needs, quantifies the contribution 
of proposed fishery projects under present and enhanced flows, 
provides cost estimates for projects, and provides a plan for priori- 
tization, implementation, and evaluation of projects. 


(DOE/BP/18969—6) Wildlife and wildlife habitat 
loss assessment at federal hydroelectric Willamette 
River Basin, Final report. Noyes, J.H.; Potter, M.S. 
(Oregon t. of Fish and Wildlife, Portland (USA). Envi- 
ronmental ement Section). Feb 1986. Contract AI79- 
84BP18969. 39p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE8601 1676. 

Habitat based assessments were conducted of the US Army 
Corps of Engineers’ hydroelectric projects in the Willamette River 
Basin, Oregon, to determine losses or gains to wildlife and/or wild- 
life habitat resulting from the development and operation of the hy- 
droelectric-related components of the facilities. Preconstruction, 
postconstruction, and recent vegetation cover types at the project 
sites were mapped based on aerial photographs. Vegetation cover 
types were identified within the affected areas and acreages of each 
type at each period were determined. Wildlife target species were 
selected to represent a cross-section of species groups affected by 
the projects. An interagency team evaluated the suitability of the 
habitat to support the target species at each project for each time 
period. An evaluation procedure which accounted for both the 
quantity and quality of habitat was used to aid in assessing impacts 
resulting from the projects. The Willamette projects extensively al- 
tered or affected 33,407 acres of land and river in the McKenzie, 
Middle Fork Willamette, and Santiam river drainages. Impacts to 
wildlife centered around the loss of 5184 acres of old-growth coni- 
fer forest, and 2850 acres of riparian hardwood and shrub cover 
types. Impacts resulting from the Willamette projects included the 
loss of critical winter range for black-tailed deer and Roosevelt elk, 
and the loss of year-round habitat for deer, upland game birds, fur- 


will exist over the lives of the projects. Cumulative or system-wide 
impacts of the Willamette projects were not quantitatively assessed. 


35672 (DOE/BP/23174—2) Hydroacoustic assessment of 
downstream salmonids at 


iv. of Fish and Wildlife). 15 Feb 1986. Contract AC79- 
85BP23174. 148p. NTIS, A07/MF AO01; 1; GPO Dep. 
File Number D 11378. 

A hydroacoustic study of downstream migrating salmon and 
steelhead was conducted at The Dalles Dam. The primary objec- 
tive was to estimate the effectiveness of the spillway and sluiceway 
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in passing downstream migrants. The secondary goals were to pro- 
vide information on the horizontal, vertical, and temporal distribu- 
tions of downstream migrants. June 1, and-the summer season was 
from July 1 to August 15, 1985. Nineteen transducers were de- 
ployed to monitor turbine, spillway, and sluiceway locations. The 
10 h instantaneous spill effectiveness results showed that spill 
passed fish more efficiently during the summer study than during 
the spring study. During the period May 1-31 when the turbines, 
spillway, and sluiceway were all operating consistently, the sluice- 
way was found to be the most efficient method of passing fish on a 
percent flow basis. During the summer study, after the termination 
of spill, the sluiceway and turbines passed almost equal percentages 
of fish. The run timing during the spring showed steadily increasing 
numbers of fish until the peak of the run on May 16. Another, 
smaller peak occurred on May 20. Thereafter, passage gradually de- 
creased through the end of the spring study. The spring run con- 
sisted of yearling chinook, steelhead and sockeye juvenile salmon- 
ids. During the summer study, fish passage gradually decreased, 
except for minor peaks near the beginning of the study. The 
summer migration consisted primarily of subyearling chinook juve- 
nile salmonids. 


35673 (DOE/BP/39641—1) Impacts of water level fluc- 
tuations on Kokanee reproduction in Flathead Lake. Annual 
progress report FY 1984, Decker-Hess, J.; Clancey, P. (Mon- 
tana Dept. of Fish, Wildlife and Parks, Kalispell (USA). 
Fisheries Research and Special Projects Bureau). Dec 1984. 
Contract AI79-83BP39641. 113p. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE86011377. 

This study was initiated to delineate the extent of successful 
shoreline spawning of kokanee salmon in Flathead Lake and deter- 
mine the impacts of the historic and present operations of Kerr and 
Hungry Horse dams. An investigation of the quantity and quality of 
groundwater and other factors affecting kokanee reproductive suc- 
cess in Flathead Lake is also included. Shoreline spawning contrib- 
uted 3% to the total kokanee spawning in the Flathead drainage in 
1983. Mean survival to the eyed stage in the three areas below min- 
imum pool was 43%. Prior to exposure by lake drawdown, mean 
survival to the eyed stage in spawning areas above minimum pool 
was 87%. Survival in redds exposed to either extended periods of 
drawdown or to temperatures less than -10°C was significantly re- 
duced to a mean of 20 to 30%. Survival in individual spawning 
areas exposed by lake drawdown varied from 0 to 65%. Three 
types of groundwater reaction to lake stage were identified. In- 
creased survival in exposed redds resulted from two of the three 
types. A significant statistical relationship was determined between 
embryo survival and the number of days exposed by lake draw- 
down. After analysis of the historic operation of Kerr Dam, it is 
believed that the dam has, and is continuing to have, a significant 
impact on successful shoreline spawning of kokanee salmon in Flat- 
head Lake. Based on the evidence that prolonged exposure of sal- 
monid embryo by dewatering causes significant mortality, the 
number of days the lake was held below various foot increments 
(2884 ft to 2888 ft) during the incubation period was investigated. 
The operation since 1977 was found to be the least conducive to 
successful shoreline spawning since the earliest operation of the 
dam. 


35674 (DOE/BP/39645—1) Effects of flow on the migra- 
tory behavior and survival of juvenile fall and summer chi- 
nook salmon in John Day Reservoir. Annual report 1985. 
Miller, D.R.; Giorgi, A.E. (National Marine Fisheries Serv- 
ice, Seattle, WA (USA). Coastal Zone and Estuarine Stud- 
ies Div.). Dec 1985. Contract AI79-83BP39645. 15p. NTIS, 
PC A02/MF AO01; 1; GPO Dep. File Number DE86011382. 

As part of a study to define the effects of instream flows on 
the passage time, migration behavior, and survival of phi age chi- 
nook salmon migrating through John Day Reservoir from June 
through August juvenile fish were tagged and released below 
McNary Dam in 1981. This report discusses adult returns through 
1984. (ACR) 
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35675 (PB—86-183753/XAB) Potential of modified flow- 
release rules for Kingsley Dam in meeting crane habitat re- 
quirements, Platte River, Nebraska. Shen, H.W.; Hiew, 
K.L.; Loubser, E. (Colorado State Univ., Fort Collins 
(USA). Water Resources Research Inst.). Nov 1985. 139p. 
NTIS, PC A07/MF AO1. 

The Whooping Crane, an endangered species, uses the Platte 
River downstream from Overton, Nebraska in its migratory route. 
Maintenance of favorable habitat conditions required by law may 
mean restrictions on development and management of Colorado’s 
entitled water in the South Platte River. The project investigated 
meeting crane habitat flow requirements by alternative plans for 
flow releases through Kingsley Dam (North Platte River) and Nar- 
rows Dam (a proposed project on the South Platte River). The 
analysis is based on mean monthly flow of the past 39 years. Irriga- 
tion releases were held firm, hydroelectric power production was 
maximized, and flows available to meet habitat requirements were 
determined. A simulation model was developed to model the oper- 
ation of the North Platte and South Platte Rivers. 
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REFER ALSO TO CITATION(S) 35789 


35676 (EUR—10202-EN) Short reference year. Final 
report. Hallgreen, L. (Commission of the European Commu- 
nities, Luxembourg. Directorate General Information 
Market and Innovation). 1985. 80p. Commission of the Eu- 
ropean Communities, Luxembourg. Office of Official Publi- 
cations of the European Communities. 

Energy. 

In this final report a mathematical method to generate short 
reference year (SRY), in which the number of hourly weather data 
is reduced to 25 percent of a full year, is described. Furthermore, 
the test results of computer simulations are shown and compared 
with test results from other short reference year. The project has 
participated the EEC research programme sector F ‘Solar Radi- 
ation Data’ under action 2 ‘Reference Year’. The aim of this action 
with regard to SRY is to develop four operational methods for gen- 
erating SRY from existing basic ideas. These methods will be evalu- 
ated, and the best will be used for generation of SRY’s for a 
number of locations within EEC. (orig./HW). 


35677 (EUR—10203-EN) Statistical distribution of solar 
radiation (hourly sums): Cumulative Frequency Curves, prepa- 
ration of a European data set and direction for use. Bourges, 
B.; Lasnier, F. (Commission of the European Communities, 
Luxembourg. Directorate General Information Market and 
Innovation). 1985. 184p. Commission of the European Com- 
munities, Luxembourg. Office of Official Publications of the 
European Communities. 

Energy. 

The monthly statistical distribution of solar irradiance, as 
Cumulative Frequency Curves (DFC), is a particularly well suited 
meteorological input for Solar System design tools. (The ESM 
method for Solar Active Space Heating Systems is a good example 
of these methods). The aim of the present study was to prepare a 
European data set of Cumulative Frequency Curves for various cli- 
mates and tilted planes. Fitted CFC’s, characterized by a limited 
number of parameters, are presently available for 12 typical Euro- 
pean locations. They are given for tilted planes facing due South 
with tilt angles of 0, 30, 45, 60 and 90 degrees. Empirical formulas 
have been derived from available CFC’s in order to compute them 
for any location in Europe. They may nevertheless, only be used 
for horizontal plane at this stage. The present report contains: Gen- 
eralities on CFC’s (characteristics: use in simplified methods; way 
of fitting) CFC’s of glcbal irradiance on horizontal plane (statistical 
method used to derive empirical formulas; comparison with the so- 
called ‘Utilizability’) and CFC’s of global irradiance on inclined sur- 
faces (Reconstitution of irradiance on inclined surface from meas- 
urements, - global and diffuse, - on horizontal plane; available data 
sets). (orig.). 
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35678 (EUR—10204-EN) Variability in space of solar ra- 
diation. Final report. Allerup, P.; Frydendahl, K. (Commis- 
sion of the European Communities, Luxembourg. Director- 
ate General Information Market and Innovation; Danish 
Meteorological Inst., Copenhagen). 1985. 118p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

An outline of the history of the Danish radiation measure- 
ments is given with particular emphasis on the difficulties concern- 
ing the stations and the debugging computer programmes. Data 
from six stations in Zealand, Denmark measuring global radiation 
are subject to a statistical analysis. Series of simultaneous observa- 
tions from the period January 1980 to August 1981 were adapted 
by means of an automatic error-finding procedure and systematic 
errors were corrected. The structures in data are investigated, in 
particular aiming at revealing properties which may be exploited 
for the study of spatial correlations. It is found that traditional cal- 
culations of correlation coefficients do not satisfactorily compensate 
for certain known variance structures in the data. A logarithmic 
transformation of the data is shown to be useful. The report pro- 
vides a statistical model which is used for the analysis. An impor- 
tant characteristic of the model is that it specifies the (logarithmic) 
mean values as composed of a site-specific parameter and a time- 
specific parameter, describing the variation of the global variation 
in time to be primarily systematic, rather than stochastic. All corre- 
lations are defined in light of this model. The spatial correlation 
function is estimated and confidence limits for interpolation of 
global radiation influx to sites between measuring stations are 
given. 


35679 (EUR—10207-EN) Establishment of a comprehen- 
sive solar radiation center and data bank in Greece. Final 
report. Lalas, D.P. (Commission of the European Communi- 
ties, Luxembourg. Directorate General Information Market 
and Innovation). 1985. 115p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

This report describes the work accomplished under contract 
ESF-027-G(B) to establish a comprehensive solar radiation center 
and data bank in Greece. Specifically, during this project, the exist- 
ing station at the National Observatory of Athens has been aug- 
mented by the installation and operation of the necessary instru- 
ments for the continuous measurements of direct and diffuse irradi- 
ance and of selected regions of the spectrum of the incoming direct 
radiation. In addition, measurements were obtained at a nearby 
mountain at an altitude of 1020 m above mean sea level to study 
the effect of the change in turbidity, caused by air pollution, on the 
absorption of the radiation. All the existing measurements of solar 
radiation, sunshine duration and other relevant meteorological pa- 
rameters for Athens and selected places in Greece have been col- 
lected, digitized and organized in a data base available to anyone 
interested. Finally, as a first utilization of this data base, algorithms 
have been produced and tested for the calculation of solar radiation 
parameters at locations without any solar radiation measurements. 
Also, for more detailed, transient simulations of solar energy sys- 
tems a typical meteorological years has been compiled comprising 
appropriate hourly values from different months and years. 


35680 Spectral solar irradiance data sets for selected ter- 
restrial conditions. Hulstrom,. R.; Brid, R.; Riordan, C. 
(Solar Energy Research Institute, Golden, CO). Solar Cells; 
15: 365-391(Dec 1985). 

Direct normal and global spectral solar irradance data sets 
are presented for selected terrestrial conditions, along with a brief 
review of previous data sets. The new data sets presented cover the 
0.305 micron to 4.045 microns region and were generated with the 
rigorous BRITE Monte Carlo radiative transfer code, the revised 
Neckel and Labs extraterrestrial solar spectrum, the U.S. standard 
atmosphere model, and a rural aerosol model. The data for the 2.45 
microns to 4.045 microns region were taken from existing ASTM 
standards (E891-82 and E892-82). Tabular and graphical data pres- 
entations include irradiance versus wavelength, photon flux density 
versus wavelength, and photon flux density versus photon energy. 
24 references. 
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35681 A simplified lumen input method for 
daylight in buildings. Hunter, K.C.; Robbins, C.L. (Solar 
Energy Research Institute, 1617 Cole Boulevard, Golden, 
CO 80401). pp 605 of Solar 85 conference proceedin 
Wilson, A.T.; Glennie, W. Boulder, CO; American So! 
Energy Society (1985). (CONF-851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985) 

Achieving accurate results when calculating the quantity of 
daylight in buildings depends on the use of accurate daylight avail- 
ability data and calculation procedures. The Illuminating Engineer- 
ing Society recommends the lumen method for use in the United 
States. Currently, the coefficients required in using the existing 
method are available only for simple rectangular rooms and vertical 
window configurations. Using the existing method, additional coef- 
ficients can be generated by a research facility, but the procedure is 
generally too complex and time consuming for the average design 
firm to undertake. This paper proposes a simplification to the lumen 
method that makes the generation of new coefficients much easier 
than with the previous method. Thus, design firms and educational 
facilities can begin to generate their own data bases of coefficients 
applicable to common design types. 


35682 SERI daylight protractors for clear and overcast 
skies. Robbins, C.L.; Wortman, D.N.; Carlisle, N.A.; 
Hunter, K.C. (Solar Energy Research Institute, 1617 Cole 
Boulevard, Golden, CO 80401). pp 610 of Solar 85 confer- 
ence proceedings. Wilson, A.T.; Glennie, W. Boulder, CO; 
American Solar Energy Society (1985). (CONF-851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The daylighting laboratory at the Solar Energy Research In- 
stitute (SERI) developed a new series of daylight protractors that 
predict the lighting performance characteristics of daylighting in 
buildings. The SERI protractors are similar in format to the tradi- 
tional Buildings Research Establishment (BRE) protractors. How- 
ever, they are based on establishing a flux transfer configuration 
factor between a source surface and a receiving point. The protrac- 
tors are to determine the light that reaches a station point from the 
clear or overcast sky. A single protractor is used to determine the 
relative illuminance at any reference point in the room for clear or 
overcast sky calculations. Absolute illuminance at the reference 
point is determined using daylighting availability data, while aver- 
age illuminance is determined using a combination of daylight and 
sunlight availability data. Five protractors are used to determine 
the light from (a) vertical, (b) sloped (30°, 45°, 60°), or (c) horizon- 
tal apertures. 
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REFER ALSO TO CITATION(S) 35639, 35640, 35649, 35650, 35655, 35657, 
35658, 36111, 36112, 36752 


35683 (AD-A—164765/0/XAB) Photochemical solar 
energy conversion. An assessment of scientific accomplish- 
ments. Fendler, J.H. (Clarkson Univ., Potsdam, NY (USA)). 
1985. 12p. NTIS, PC A02/MF AO1. 

Research on photochemical solar energy conversion has 
grown exponentially. Basic sciences have benefited most from this 
research. The tenet of this article is that solar energy research has 
appreciably contributed to the ongoing renaissance of colloid chem- 
istry and to the development of ever-more-sophisticated models for 
light-sensitized distance-controlled electron transfers. The need for 
compartmentalizing components of the photosynthetic apparatus- 
sensitizers: electron donors, acceptors, and relays; and catalysts - 
has focused attention to microheterogeneous systems. Micelles, 
monolayers, organized multilayers, vesicles, polymerized vesicles, 
and dispersed colloidal semiconductors are used as molecular orga- 
nizers in artifical photosynthesis. Properties and potentials of these 
systems have been summarized. Emphasis is placed on insights 
gained through photochemical investigations. Electron-transfer 
studies in covalently linked porphyrin-quinone, carotenoid polyene- 
porphyrin-quinone model compounds, and proteins are summarized. 
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35684 (DOE/JPL—1012-109) Proceedings of the Flat- 
Plate Solar Array Project workshop on crystal growth for 
high-efficiency silicon solar cells. Dumas, K. (ed.). (Jet Pro- 

pulsion Lab., Pasadena, CA (USA)). 15 Aug 1985. Contract 
KX101-76ET 20356. 294p. (JPL-PUB—85-59; CONF- 
8412106—). NTIS, PC A13/MF AOl; 1; GPO Dep. File 
Number DE86010241. 

From Workshop on crystal growth for high-efficiency sili- 
con solar cells; San Diego, CA, USA (3 Dec 1984). 

Technical presentations are given on a variety of topics in- 
cluding the theoretical and experimental aspects of growing high- 
quality silicon crystals, the effects of growth-process-related defects 
on photovoltaic devices, and the suitability of various growth tech- 
nologies as cost-effective processes. Separate abstracts were pre- 
pared for 15 papers in these conference proceedings. (LEW) 


35685 (DOE/JPL—957175-Q4) Rapid thermal process- 
ing of ion implanted silicon as a viable solar cell technology. 
Quarterly report, February-April 1986. Rozgonyi, G.A. 
(North Carolina State Univ., Raleigh (USA). Dept. of Mate- 
rials Engineering). 30 Apr 1986. Contract AI01-76ET20356. 
16p. NTIS, PC A02. File Number DE86012062. 

Different wafers with varied heat-treatment have been exam- 
ined by optical microscopy, X-ray transmission, Fourier transform 
infrared spectroscopy, and minority carrier lifetime measurement. 
The purpose is to look for the optimal heat treatment which can 
enhance the generation and recombination lifetime. The feasibility 
of rapid thermal annealing to improve minority carrier lifetime was 
also studied. MOS capacitors were made on wafers of each of four 
groups studied. (LEW) 


35686 (DOE/JPL—6011791) Development of high-effi- 
ciency solar cells on silicon web. Eighth quarterly progress 
report, January 1-March 31, 1986. Meier, D.L.; Greggi, J.; 
O'Keeffe, T.W.; Rai-Choudhury, P. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Research and Development 
Center). 12 May 1986. Contract NAS-7-100-956786. 58p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE8601 1791. 

The major objective of this contract is to improve web base 
material with a goal of obtaining solar cell efficiencies in excess of 
18% (AM1). Efforts in this program are directed toward identify- 
ing carrier loss mechanisms in web silicon, eliminating or reducing 
these mechanisms, designing a high-efficiency cell structure with 
the aid of numerical models, and fabricating high-efficiency web 
solar cells. Fabrication techniques must preserve or enhance carrier 
lifetime in the bulk of the cell and minimize recombination of carri- 
ers at the external surfaces. 


35687 (DOE/JPL—6012144) Pulsed excimer laser proc- 
essing for cost-effective solar cells. Final report No. 1, May 
1984-December 1985. Wong, D. (ARCO Solar, Inc., Chats- 
worth, CA (USA)). [1986]. Contract NAS-7-100-956831. 
144p. NTIS, A07 AO0l; 1; GPO Dep. File Number 
DE86012144. 

The application of excimer laser in the fabrication of photo- 


feasible because of excellent control in junction depth and quality. 
Both metallization and surface passivation, however, were found 
impractical to be considered for manufacturing at this stage. 


35688 (DOE/JPL/956616—86/1) Flat-Plate Solar Array 
Project process area. Process research of non- 
CZ silicon material. report, November 1983-January 
1986. Campbell, R.B. a a Electric Corp., Pitts- 
aS PA (USA). Advanced abr Div.). 1986. 
NAS-7-100-956616;A101-7 356. 82p. 
(WAESD-TR_860019) NTIS, PC A05/MF A01; GPO 

File Number DE86011719. 

The major objectives of the program reported were: to de- 
velop a process for simultaneously diffusing the front and back 
junctions into dendritic web silicon to form a solar cell structure; 
determine process control parameters and the sensitivity of cell pa- 
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rameters to variations in these control parameters; and perform a 
cost analysis on the simultaneous junction formation method and 
compare the result to a sequential diffusion process. Three basic 
techniques were used to study simultaneous junction formation in 
dendritic web silicon. The first was a diffusion where phosphorus 
and boron containing liquid metallorganic precursors (liquid do- 
pants) were applied to the appropriate sides of a strip of dendritic 
web silicon, dried, and diffused. The second method used was to 
drive the liquid dopants into the web surface using an excimer 
laser. The third technique used rapid thermal processing. The third 
method was found to be advantageous, and a cost analysis was per- 
formed on it, the results indicating greater than 60% saving in a 
large scale automated production line. (LEW) 


35689 (ESA-CR(P)—147) Complete electrical part of the 
Advanced Rigid Array (ARA)-solar array. Final Report. 
Poeck, D.; Snakker, W. (Allgemeine Elektricitaets-Gesell- 
schaft AEG Telefunken, Wedel (Germany, F.R.)). 1985. 
52p. NTIS, PC A04/MF AO1. 

Solar cell type impact on the power to mass ratio of the Ad- 
vanced Rigid Array (ARA) solar array was investigated. A 50 
micron BSFR solar cell with a 50 micron CMX coverglass leads to 
the highest power to mass ratio at end of life (EOL) in geostation- 
ary orbit (10 yr). A 180 micron BSFR solar cell leads to a higher 
EOL-power to mass ratio than BSR cells assuming an ARA struc- 
ture of 70 mg/sq cm or thicker. The hold down point sensitivity 
analysis shows that cell loss near hold down points can be mini- 
mized by using different cell dimensions. The harness routing trade- 
off and torque measurements show that a separate panel, interpanel, 
and transfer harness concept is best due to its low mass and good 
reproducibility of the mechanical torque in the hinge area. Two 
ARA verification samples were successfully tested for 2000 deep 
thermal cycles between +80 and -180 C. A third sample of an open 
lay-up facesheet (minimum weight substrate) was designed and 
manufactured to meet possible modified mass requirements. 


35690 (EUR—9376-EN) Bioenergy. European research 
and development. Contractors’ catalogue 1984, Palz, W. 
(Commission of the European Communities, Luxembourg. 
Directorate General Information Market and Innovation; 
Commission of the European Communities, Brussels (Bel- 
gium)). 1985. 182p. Commission of the European Communi- 
ties, Luxembourg. Office of Official Publications of the Eu- 
ropean Communities. 

This catalogue contains two-page summaries of the results 
obtained in the contracts on photochemistry, photobiology (so- 
called Project D) and on biomass (so-called Project E) which were 
concluded between the Commission of the European Communities, 
Directorate-General (XII) for Research, Science and Development, 
Brussels, and a number of public and private research institutions in 
the European Community. 


35691 (EUR—9839-DE) Solar energy conversion with 
fluorescent collectors: Design of a test collector with power 
output of several Watt. Wilson, H.R.; Wittwer, V. (Commis- 
sion of the European Communities, Luxembourg. Director- 
ate General Information Market and Innovation). 1985. 31p. 
(In German). Commission of the European Communities, 
Luxembourg. Office of Official Publications of the Europe- 
an Communities. 

Energie. 

The state of development of the fluorescent collector is now 
sufficiently advanced, that the construction of large area collectors 
has become possible. The aim of this project was to demonstrate 
that fluorescent collectors can already be meaningfully incorporat- 
ed in certain special applications. A prototype collector with an 
area of 1 m? and a peak power output of 10 W was developed for 
this purpose and was tested for more than a year. Standard silicon 
solar cells, rather than specially optimized ones, were used, in order 
that the economic goals could also be attained. The highest total 
efficiency measured to date for a fluorescent collector with GaAs 
cells was 4% (40 W/m?). The long term measurements show on 
the one hand, that the stability of the collector had been improved 
sufficiently for this application, and on the other hand, that the flu- 
orescent collector has a distinct advantage over conventional Si 
systems for low irradiation levels. The cause for this is the depend- 
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ence of the solar cell efficiency on the intensity and spectral distri- 
bution of the sunlight. The concentration and selective absorption 
of the fluorescent .collector result here in a clear advantage com- 
pared to Si solar cells. (orig.). 


35692 (EUR—9977-DE) Development of photovoltaic 
concentrator systems with 500 W power output. Final report. 
Schlaich, J. (Commission of the European Communities, 
Luxembourg. Directorate General Information Market and 
ae 1985. 65p. (In German). Commission of the Eu- 

Communities, Luxembourg. Office of Official Publi- 
collann of the European Communities. 

The development work for concentrating photovoltaic sys- 
tems using highly concentrating spherical metal membrane mirrors 
is described. The construction principle of the reflector and the 
performance of the remaining components are investigated. A spe- 
cially developed silicon concentrator cell (C=50) module is pre- 
sented. The choice of prototype components and their performance 
is described. Some features of a future standardized set are pointed 
out. 


35693 (EUR—9978-EN) Growth and solar cell aspects in 
relation to polycrystalline silicon ribbons grown by the RAD 
process. Final report. Dumas, J.P.; Belouet, C.; Hervo, C.; 
Mautref, M. (Commission of the European Communities, 
Luxembourg. Directorate General Information Market and 
Innovation). 1985. 115p. Commission of the European Com- 
munities, Luxembourg. Office of Official Publications of the 
European Communities. 

It is reported on the results of an 18-month research effort 
supported in part by the present CEC contract and AFME contract 
n° 82.11.092.2596, on the growth of polycrystalline silicon ribbons 
by means of the RAD process. The main objective of this contract 
period were the demonstrations of a pull length up to 50 m at 10 
cm/mn and of AMI conversion efficiency of 10% on 50 cm?, A.R. 
coated cells. The progress of the research was slown down by 
delays in controlling the geometrical aspects of the carbon ribbon. 
Indeed, deviations to geometrical specifications, namely flatness and 
straightness, prevented long duration growth and the achievement 
of large sized, flat layers. Nevertheless, ribbons up to 30 m in 
length have been grown at 10 cm/mn with a total thickness of 
around 140 to 170 pm. Crack-free sheet pieces up to 100 cm? in size 
and as thin as 50 ym thus obtained were successfully separated 
from the carbon ribbon by means of burn-off step at 1000°C in 
oxygen. Solar cells made from this materials have typical conver- 
sion efficiencies in the 10 to 12% range; the conversion efficiency 
does not appear to depend on the pull rate in the 5 to 10 cm/mn 
range. Finally, hydrogen passivation using a Kaufman ion source 
resulted in a large increase of the mean value of the conversion effi- 
ciency and in a narrowing of its distribution. The best cell thus 
treated had a conversion efficiency of 15,5% (2 cm? in size). 


35694 (EUR—9988-EN) Coppiced trees as energy crops. 
Summary report. Pearce, M.L. (Commission of the oo. 
an Communities, Luxembourg. Directorate General 
mation Market and Innovation). 1985. 24p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

This report follows the progress of the experimental pro- 
gramme of coppiced tree production carried out by the Forestry 
Commission for the Energy Technical Support Unit of the Depart- 
ment of Energy and the European Community. It describes the es- 
tablishment and early growth of a series of forest/field experiments 
designed to measure the wood production of a range of tree spe- 
cies, crop spacings and rotations. The experiments are sited to re- 
flect broad environmental zones and site types. The forest system 
used in the experiment is short rotation coppice for fuelwood pro- 
duction, and the report discusses the first three years’ results, and 
problems encountered during the establishment phase. Results, in 
terms of tonnes of dry biomass per hectare per year, vary from nil 
to between 3 and 7 tonnes dry ha™' yr~' for willow, poplar and eu- 
calyptus. Alder, Southern beech and coppice from existing native 
species have not yet yielded harvestable material. The 2 metre 
spacing has a substantially lower production than 1 metre spacing 
and the age of maiden growth also appears to have an influence on 
subsequent production, greater values being obtained from 2 year 
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than 1 year stools. The moisture content of fresh cut material has 
averaged 55.5% on a wet weight basis with little variation between 
species. It is essential to continue the experiments to determine the 
full effects on production levels of species, spacing, rotation length 
and age at first cut. 


35695 (EUR—10003-DE) R and D work for improved 
solar cell embedding using advanced embedding and covering 
material. Final report. Gruber, E. (Commission of the Euro- 
pean Communities, Luxembourg. Directorate General Infor- 
mation Market and Innovation). 1985. 95p. (In German). 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 

Poly(methylmethycrylate) (PMMA) combined with acrylic 
rubbers is one of the most promising systems for embedding solar 
cells, due to high transparency and weatherability of these materi- 
als. Our work aimed at optimizing this system and counteracting 
special draw backs. In order to compensate for differences in ther- 
mal expansion, the solar cells were potted floating with a self made 
acrylic rubber by a casting process. The monomer composition of 
the acrylic rubber was also optimised to obtain good adherence to 
both, PMMA and embedded materials. By measuring water absorp- 
tion of PMMA-samples of different sizes, it was found, that by the 
action of moisture in undamaged surfaces a layer is generated 
which diminishes further diffusion of water. The final internal level 
of water content depends on the longterm average level of sur- 
rounding relative humidity. The water uptake of embedding rub- 
bers could be considerably decreased by copolymerizing hydropho- 
cib monomers. By coating the PMMA-cover by a poly (siloxane) 
(RESARIX-SF) it is efficiently protected against wearing out. The 
efficiency of the panel is slightly increased by the RESARIX-SF- 
coating by diminishing total reflectance losses, using a diffusively 
reflecting back cover has also a positive effect. A problem which 
has not been solved completely is temperature resistance of the 
panel. The panel is sealed by a thermoplastic acrylic polymer, 
which up to now is not completely panels where framed. 


35696 (EUR—10012-EN) Energy recovery by & gasification 


gas; process development reactor modelling. Final report. 
Aarsen, F.G. van den; Susanto, H.; Beenackers, A.A.C.M.; 
Swaaij, W.P.M. van. (Commission of the European Com- 


munities, Luxembourg. Directorate General Information 
—— and Innovation). 1986. 331p. Commission of the Eu- 

pean Communities, Luxembourg. Office of Official Publi- 
cbliiea of the European Communities. 

A modified co-current moving gasifier bed has been devel- 
oped which substantially reduces product gas tar content compared 
to conventional down draft gasifiers and allows for a better scale- 
up of the reactor. These improvements have been realized by in- 
stalling an ejector in the air inlet which sucks the pyrolysis gases 
into the gasifying air stream and allows for subsequent combustion 
of the pyrolysis products in a separate combustor. In relation to the 
modelling of a fluidized bed biomass gasifier, we studied the fast 
pyrolysis of beech wood particles and the char-carbondioxide gas- 
ification kinetics in a bench scale fluidized bed reactor. A 30 cm 
diameter fluidized bed biomass gasifier has been constructed and 
the reactor performance on wood and rice husks has been studied. 
Those experiments (at 50 kg biomass/hr) revealed that a good gas 
quality is produced if the reactor is operated above 800° C, in the 
co-current mode (bottomfeed). Ongoing research is on mass trans- 
fer and flow behaviour in the fluidized bed reactor; a mathematical 
model of the fluidized bed gasifier is under development. 


35697 (EUR—10112-DE) Pyrolyzing system for biomass. 
Final report. Peters, W. (Commission of the Eu, European Com- 
munities, Luxembourg. Directorate General Information 
Market and Innovation). 1985. 42p. (In German). Commis- 
sion of the European Communities, Luxembourg. Office of 
Official Publications of the European Communities. 
Laboratory tests were the basis for the determination of the 
parameters for a process to autothermically pyrolyze agricultural 
and forestry waste. The data derived thereof and additional tests in 
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bench-scale equipment made it possible to design and build a pilot 
plant in which the material is pyrolyzed in a fluidized bed of self- 
produced charcoal. Primarily existing problems in cooling the gas 
stream from the reactor and separating the oil aerosols from the gas 
were overcome and a viable solution was found. The pilot plant is 
able to eliminate all the aqueous condensates that are formed at any 
pyrolysis of biomass within the process without any environmental 
impact. This ability, however, is limited to certain process param- 
eters that must be observed to guarantee operation without highly 
contaminated waste water. These limiting process parameters are 
shown in the report. 


(FUB—0-1984) State of the art and prospectives of 
saemebciale semiconductor solar cells. Barbaliscia, F.; Ma- 
sullo, P.G. (Fondazione Ugo Bordoni, Rome (Italy)). Dec 
1984. 48p. (In Italian). NTIS, PC A03/MF AOI. 

Solar cell production technology is reviewed. Single crystal 
solar cells; manufacturing techniques; thin film technology; poly- 
crystalline cells; amorphous silicon cells; condensed light cells; 
GaAs and CdS cells; laser annealing; and electron beam annealing 
are discussed. 


35699 (JPL—400-279-10/85) Electricity from photovol- 
taic solar cells. Flat-plate solar array project of the US De- 
partment of Energy's National Photovoltaics Program. 10 
Years of progress. Christensen, E. (Jet Propulsion Lab., 
Pasadena, CA (USA)). Oct 1985. Contract AIOI- 
76ET20356. 102p. NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE86011846. 

The objectives of the Flat-Plate Solar Array Project are to 
develop the flat-plate photovoltaic array technologies required for 
large-scale terrestrial use, including crystalline silicon and thin-film 
technologies. Technical thrusts for meeting the program cost goal 
of 15 cents/kWh are high efficiency, low cent, and reliability. Ef- 
forts are reviewed in the areas of: project analyses and integration; 
silicon material; silicon sheet; high-efficiency solar cells; process re- 
search and development; modules and arrays; encapsulations; reli- 
ability physics; and module performance and failure analysis. A list 
of project contractors is appended. (LEW) 


35700 (N—86-19585) Solar cell calibration facility valida- 
tion of balloon flight data: a comparison of shuttle and bal- 
loon flight results. Anspaugh, B.E.; Downing, R.G.; Sidwell, 
L.B. (Jet Propulsion Lab., Pasadena, CA (USA)). Oct 1985. 
36p. (NASA-CR—176528; JPL-PUB—85-78). NTIS, PC 
A03/MF AO1. 

The Solar Cell Calibration Facility (SCCF) experiment was 
designed and built to evaluate the effect of the Earth's upper atmos- 
phere on the calibration of solar cell standards. During execution of 
the experiment, a collection of carefully selected solar cells was 
flown on the shuttle, and reflown on a high-altitude balloon, then 
their outputs were compared. After correction to standard tempera- 
ture and intensity values of 28 C and an Earth-Sun distance of 1 
AU, the solar cell outputs during the two flights were found to be 
identical. The conclusion is therefore that the high-altitude balloon 
flights are very good vehicles for calibrating solar cells for use as 
space flight reference standards. 


(N—86-19586) Results of the 1985 NASA/JPL 
balloon flight solar cell calibration program. I B.E.; 
Weiss, R.S. (Jet Propulsion Lab., Pasadena, CA (USA )). 
Dec 1986. 4ip. (NASA-CR—176527; WPLLPUB- 85.8%) 
NTIS, PC A03/MF AO1. 

The 1985 solar cell calibration balloon flight was successful- 
ly completed on July 12, 1985, meeting all objectives of the pro- 
gram. Fifty-seven modules were carried to an altitude of 115,000 ft 
(35.0 km). The calibrated cells can now be used as reference stand- 
ards in simulator testing of cells and arrays. 1 reference. 


a y. Report. 
ung, P. (Jet Prop’ CA (USA)). Nov 
1985. 24p. (NASA-CR—176537; JPL-PUB—85-82). NTIS, 
PC A03/MF AO1. 
The interaction of a high-voltage solar array with the space 
plasma environment is investigated in a laboratory simulation exper- 
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iment. Discharges are observed to occur when the solar array is at 
a sufficiently high negative bias with respect to the plasma. The fre- 
quency of occurrence of discharge is found to depend critically on 
the plasma density and on the geometry of the array. The electro- 
magnetic interference (EMI) associated with a discharge is also 
measured. The amplitude of EMI increases with the magnitude of 
the high voltage. Since the discharge-generated EMI is of signifi- 
cant amplitude, its effect on the performance of systems in space 
must be evaluated. 


35703 (ORNL—6254) Short Rotation Woody Crops Pro- 
gram. Annual progress report for 1985, Ranney, J.W.; Trim- 
ble, J.L.; Wright, L.L.; Layton, P.A.; Perlack, R.D.; 
Wenzel, C. R.; Curtin, DT. (Oak Ridge National Lab., TN 
(USA)). May "1986. Contract AC05-840R21400. 84p. NTIS, 
PC A05/MF AOI; 1; GPO Dep. File Number DE86011290. 

This report describes the technical progress and accomplish- 
ments in the Short Rotation Woody Crops Program (SRWCP) for 
the year ending September 30, 1985. The SRWCP is sponsored by 
the US Department of Energy's Biofuels and Municipal Waste 
Technology Division. The SRWCP is an integrated program of 17 
resarch projects aimed at improving the productivity and economic 
efficiency of short-rotation intensive culture (SRIC) of hardwood 
trees and shrubs for energy. Development of a viable technology 
using SRIC for energy production is the ultimate goal of the pro- 
gram. This report presents research results that indicate that SRIC 
technology is becoming economically competitive under specific re- 
gional and local conditions. In most areas of the United States, ad- 
ditional technological improvements are needed and are attainable. 
This report is a synthesis of research results and conclusions in the 
areas of selecting and breeding for rapid juvenile growth, efficient- 
ly utilizing and manipulating site characteristics, maximizing cop- 
pice-rotation productivity, evaluating harvesting equipment, and 
analyzing the economic competitiveness of SRIC wood for energy. 
Future programmatic research priorities are presented, as well as 
general conclusions about SRIC woody production systems in the 
United States. 65 refs., 15 figs., 13 tabs. 


35704 (ORNL—6263) Herbaceous Energy Crops Pro- 
gram. Annual progress report for FY 1985, Cushman, J.H.; 
Turhollow, A.F.; Johnston, J.W. (Oak Ridge National Lab., 
TN (USA)). Apr 1986. Contract AC05-840R21400. 62p. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE86011207. 

This report describes the activities and accomplishments of 
the Herbaceous Energy Crops Program (HECP) for the year 
ending September 30, 1985. HECP emphasizes lignocellulosic 
forage crops. In FY 1985 screening and selection trails began on 
seven species of perennial and annual grasses and legumes in five 
projects in the Southeast and the Midwest-Lake State regions. Re- 
search also continued on the development of winter rapeseed as a 
disel-fuel substitute. Activities in FY 1985 included crosses and se- 
lections to incorporate atrazine resistance and reduced vernalization 
requirements in genotypes with desirable seed and oil qualities. Ex- 
ploratory research efforts in FY 1985 included the physiology and 
biochemistry of hydrocarbon production in latex bearing plants, the 
productivity of cattail stands under sustained harvesting, and the 
development of tissue culture techniques for hard-to-culture sor- 
ghum genotypes. Environmental and economic analyses in FY 1985 
included completion of a resource assessment of the southwestern 
United States, a study on successful new crop introductions, and 
initiation of studies on near-term markets for lignocellulosic energy 
crops and on vegetable oil extraction facilities. 8 figs., 2 tabs. 


35705 (ORNL/Sub—79-07928/1) Net financial and 
energy analyses for producing Populus hybrid under four 
management strategies, first rotation, June 1985. Blanken- 
horn, P.R.; Bowersox, T.W.; Strauss, C.H.; Stover, L.R.; 
Grado, S.C.; Stimely, G.L.; DiCola, M.L.; Hornicsar, C.; 
Lord, B.E. (Pennsylvania State Univ., University Park 
(USA). School of Forest Resources). Apr 1986. Contract 
AC05-840R21400. 288p. NTIS, PC Al3/MF AO0O1. File 
Number DE86011297. 

Biomass yield and growth rate data for Populus hybrid 
grown under four management strategies on two dissimilar sites 
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were obtained. Biomass production data, combined with fuel and 
chemical properties, were expanded into complete net financial and 
energy analyses in order to recommend a management/conversion 
strategy with the most favorable financial and energy 
consideration;s. To develop the necessary biomass production data, 
six replications were established under four management strategies 
(control, fertilization, irrigation and fertilization/irrigation) on two 
sites representing favorable and unfavorable inherent growth condi- 
tions. Fertilization and irrigation amendments were applied to des- 
ignated plots based upon detailed monitoring and determination of 
needed amendments. Plantation operations were divided into two 
phases, establishment and maintenance. The various operations 
within each phase were analyzed to determine their financial costs 
and energy requirements. These analyses were based on the finan- 
cial and energy cost per hectare to complete each operation in each 
of the phases for a conceptual sized commercial working unit. The 
engineering and time constraints imposed on each operation were 
analyzed. A maximum working unit of 924 ha was contingent upon 
the limits of the offset disk and tree planting operations. 363 refs., 
18 figs., 122 tabs. 


35706 (PB—86-179074/XAB) Limitations on the efficien- 
cy of the solar photoreduction of carbon. Final report, June 
1982-May 1985. Ross, R.T. (Ohio State Univ. Research 
Foundation, Columbus (USA)). Mar 1986. 30p. NTIS, PC 
A03/MF AO1. 

The purpose of the project was to clarify the thermodynam- 
ic and kinetic limits on the efficiency of solar photochemistry in 
general, and the solar photoreduction of carbon in particular. A 
thought experiment was devised which provides a non-mathemati- 
cal proof of the generality of the Carnot limitation on the efficiency 
of converting light energy into work. Proof was obtained that a 
simple of hybrid solar energy converter can have both very high 
theoretical efficiency (66%) and properties which are compatible 
with construction of a practical device, this kind of converter com- 
bines the electron-transfer aspect of photoelectrical and photochem- 
ical cells with the high-temperature aspect of thermal solar conver- 
sion. Losses due to the finite width of the electronic spectral bands 
of photochemical systems were found to be approximately propor- 
tional to the square of this width, and to cause a significant loss in 
achievable conversion efficiency. Bilinear analysis of fluorescence 
from photosynthetic systems permitted determination of the fluores- 
cence spectra of photosystems I and II. 


35707 (SAND—85-7021) Fabricating See 
GaAs cell photovoltaic modules. Kaminar, N.R.; Hamaker, 
H.C. (Varian Associates, Inc., Palo Alto, CA (USA)). Apr 
1986. Contract AC04-76DP00789. 62p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86011705. 

This program comprises the design and manufacture of com- 
ponents of a GaAs-cell, passively-cooled concentrator. A Fresnel 
lens, 5.44-inches square, was used in conjunction with a solid glass, 

domed-top secondary optical element to concentrate the light on 
single-junction GaAs cells. The cell had an active area 0.2 inches in 
diameter and was soldered directly to the copper heatspreader. The 

was bonded with heat-conductive RTV to an alumi- 
num dissipator, which formed the module housing. The module 
was designed to be attached to a tracker at the center. Obtained 
were 26% cell efficiency in flash tests and 19.2% combined lens/ 
cell efficiency outdoors. Optical transmission was lower than ex- 
pected due to higher than expected losses in the secondary. The se- 
condaries were made using a molding technique applicable to mass 
production. 


35708 (SAND—85-7023) Investigation of high-efficiency 
a oe oe Bedford, MA 
(USA)). Apr 1986. Contract AC04-76DP00789. 130p. NTIS, 
PC A07 A01; GPO Dep. File Number DE86011914. 
The high-efficiency features of silicon concentrator cells ex- 
amined include reduction of heavy-doping effects through ion im- 
plantation, surface passivation, reduction of cell thickness, pattern- 
ing to reduce emitter area, passivation to reduce metal/Si contact 
interaction area, and investigation of back junction solar cells to 
separate emitter patterning from grid design. This research has 
achieved V/sub OC/ of 657 mV. Concentrator cell efficiency of up 
to 20.7% was also attained. The principal finding of this work is 
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that thin high-efficiency designs must have adequate passivation on 
the front and back surfaces. Lack of passivation at the metal/Si 
contact interface has emerged as the limiting feature of the best 
cells. 


35709 (SAND—86-2080C) Physical metallurgy issues in 
solder joint performance. Stephens, J.J. Jr.; Bourcier, R.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 18p. (CONF-8606123—1). 
NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86010961. 

From 14. concentrator photovoltaic integration; Albuquer- 
que, = USA (10 Jun 1986). 

order to simulate solder fabrication, a simplified axisym- 

metric “mlwocdlt” model of the assembly was used. Results of con- 
stant temperature compressive creep experiments were fitted to the 
Sherby-Dorn steady state creep equation for use in the analyses. 
Experimental studies have been performed to evaluate the effect of 
material layup, solder joint thickness, and number of thermal cycles 
on the tensile strength of solder bonds. (LEW) 


35710 (SAND—86-7034) Fresnel lens study. (Eastman 
Kodak Co., Rochester, NY (USA). Government Systems 
Div.). May 1986. Contract AC04-76DP00789. 54p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE86012249. 

Thick film sol-gel technology was evaluated to determine 
the feasibility of utilizing sol-gels to produce embossable materials 
ultimately for the production of all-glass Fresnel optics. The feasi- 
bility study has utilized the relatively undeveloped branch of or- 
ganically modified sol-gels. The results of this work shown that or- 
ganically modified sol-gels posses properties which allow the for- 
mation of thick, patternable and adherent coatings. The study re- 
sulted in the fabrication of over 600 samples based on over 100 sol- 
gel formulations. Samples were evaluated for ciarity, transmittance 
and other optical properties. Environmental tests were performed 
on selected groups. Although moderate success was obtained on 
producing a Fresnel lens layer bonded to glass, a fully densified 
lens was not achieved. The process and chemistries indicate that 
improvements based on these materials and techniques may lead to 
an acceptable all-glass Fresnel lens. 


35711 (SAND—86-7037) Transfer of TiN/Ti/Ag metalli- 
zation research. Tandon, J. (Applied Solar Energy Corp., 
City of Industry, CA (USA)). May 1986. Contract AC04- 
76DP00789. 91p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE86012248. 

A simple technology for manufacturing extremely stable sili- 
con solar cells is described. The process uses a sputtering technique 
to reactively deposit high quality TiN films to be used as diffusion 
barrier layers in metallization systems. The deposition parameters 
have been optimized to yield films with low-stress and with resisti- 
vities as low as 50% ohm-cm. The TiN films act as an excellent 
metal diffusion barrier layer below the contact grid-lines, and also 
upon controlled oxidation as a good anti-reflection coating of TiOz 
in the active area of the solar cell. Such a unique and dual applica- 
tion of the TiN layer considerably simplifies the fabrication of the 
cells. Cells so prepared are found to be stable with no degradation 
in their electrical performance after heat treatments up to 600°C 
for 15 minutes. The application of TiN films in obtaining stable 
ohmic contacts to GaAs has also been investigated. Ohmic contacts 
to p-type GaAs have been formed with GaAs/Pt(mG)/TiN/Ag 
system, which possess low contact resistivity stable up to 550°C 
heat treatments. 


35712 (SERI/CP—211-2875, pp 2-10) Advanced high-ef- 
ficiency concentrator cells. Lewis, C.R.; Ford, C.W.; Vir- 
shup, G.F.; Arau, B.A.; Green, R.T.; Werthen, J.G. (Varian 
Research Center, Palo Alto, CA). Jan 1986. NTIS, PC 
A10/MF A01. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

' Efficient monolithic, two-junction cascade cells of 0.5-cm? 
area have been fabricated in two different III-V materials systems, 
using metal-interconnect processing techniques. The cells are 
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grown by metal-organic chemical vapor deposition. Of these two 
options, the current-mismatched AlGaAs (1.72 a (1.20 
eV) pair does offer more long-term potential for realization of high 
cascade power conversion efficiencies. Under one-sun, air-mass 1.5 
illumination conditions, the best such two-terminal series-connected 
cascade displays an efficiency of 13.6%, an open circuit voltage of 
1.65 V, a short circuit current density of 12.40 mA/cm?, and a fill 
factor of 0.66. Under these illumination conditions, individual sub- 
cells show efficiencies as high as 18.3% for the GalnAs cell (with- 
out any overlying cell; between 6.5% and 8% in a cascade configu- 
ration) and 16.3% for the AlGaAs cell (15.6% in a cascade config- 
uration). Further improvement of the cascade efficiency will re- 
quire optimization of the crystallographic and electrical connection 
require optimization of the crystallographic and electrical connec- 
tion between the subcells. The positive effects of such improvement 
are demonstrated by the high efficiencies attained in a simpler 
system, the three-terminal, lattice-matched, two-junction AlGaAs 
(1.72 eV)/GaAs (1.41 eV) cascade cell. Under one-sun, air-mass 2 
illumination, power conversion efficiencies of 14.4%, 6.6% and 
21.0% are observed for the upper subcell, lower subcell, and cas- 
cade, respectively. 


35713 (SERI/CP—211-2875, pp 11-18) Research on mul- 

solar cells. Fraas, L.M .; McLeod, P.S; Partain, 

L.D.; Cohen, M.J.; J.A. (Chevron Research Co.). Jan 

1986. NTIS, PC Al0 AOl. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 

contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
198: 

PF ana leinietat emai caitaaie ai emia 4 dealin, 
cost effective, and safe semiconductor epitaxial growth technology. 
An epitaxial film growth process is being developed which com- 
bines some of the principle advantages of molecular beam epitaxy 
(MBE) and metal-organic chemical vapor deposition (MOCVD) 
systems. This process is called vacuum chemical epitaxy (VCE). In 
this process, multiple group (III)-alkyl molecular beams are direct- 
ed onto wafers through a water cooled gas distribution block. This 
provides for the growth of uniform films over scalable large areas 
with high group (III)-alkyl utilization efficiency. The group (V) 
source, on the other hand, is injected from the sides of the deposi- 
tion zone. The group (V) molecules are confined and undergo mo- 
lecular flow across the deposition zone. A variety of group (V) 
source molecules are used including the group (V) hydrides (AsHs 
and PHs) and elementary group (V) molecules (As_ and P2). The 
elemental group (V) molecules are generated by thermally cracking 
the hydrides. However, the use of conventional MBE elemental 
group (V) evaporative sources is also possible thereby eliminating 
the safety issues associated with the hydride source gases. The 
VCE reactor is described in some detail. 


35714 (SERI/CP—211-2875, pp 19-35) Advanced high 
efficiency III-V cells. Olson, J.M.; Blakeslee, 
A.E.; Al-Jassim, M.; Kibbler, A.; W. M. (Solar 
Energy Research Institute, Golden, CO). Jan 1986. NTIS, 
PC A10/MF A0O1. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
— review meeting; Lakewood, CO, USA (12-13 Sep 
198 

" The objective of this work is to develop an understanding of 
and solutions to the problems inherent in the fabrication of high ef- 
ficiency, multijunction cascade solar cells. The major areas of re- 
search include MOCVD process R&D, defect analysis, and device 
fabrication and analysis with the major portion of the device effort 
centered around the various component parts of the superlattice 
cascade device. The results of the work are discussed. 


35715 may pete 1-2875, pp 36-43) GaAs and multi- 
bandgap solar cell research. Vernon, S.; Wolfson, B.; Tobin, 
S. (Spire Corp., Bedford, MA). Jan 1986. NTIS, PC Al0/ 
MF A0O1. File Number DE86004415. 

From Proceedings of the hi i 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 


photovoltaic sub- 


1985). 
The deposition of III-V compounds onto Si substrates in 
order to fabricate high-efficiency and/or low-cost solar cells is dis- 
cussed. The scope of the work includes both single- and multi-junc- 
tion approaches. The single junction cells are based on the deposi- 
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tion of single-crystal GaAs onto Si substrates, with the option of 
utilizing a thin Ge buffer layer between the GaAs and the Si. In 
this approach the Si substrate acts only as a.mechanical support and 
back ohmic contact. Thin-film GaAs cells on Si substrates should 
have economic advantages over homoepitaxial GaAs cell structures 
due to the high cost of GaAs substrates. The other approach being 
taken is concerned with developing a multi-junction structure con- 
sisting of a 1.7 eV-bandgap top cell monolithically grown onto a Si 
bottom cell (1.1 eV) to form a two-cell tandem device. All of the 
III-V materials needed for these structures are deposited by meta- 
lorganic chemical vapor deposition (MO-CVD). This technique has 
been proven to be ideally studied for the epitaxial growth of these 
types of films in both a research and a large-scale production mode. 


(SERI/CP—211-2875, pp 44-50) High-efficiency, 
thin-film solar cells: a summary of the presentation at the PV 
High Efficiency Subcontractors Review in Lakewood, Colora- 
do on 12 September 1985. Fan, J.C.C. (Massachusetts Insti- 
tute of Technology, Lexington). Jan 1986. NTIS, PC A10/ 
MF AO1. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

, Double-heterostructure solar cells have been fabricated from 
wafers prepared by using organometallic chemical vapor deposition 
to grow a p GaAs absorbing layer sandwiched between p* and n* 
AlGaAs layers. The best cell, which incorporates an AlGaAs/ 
GaAs shallow heterojunction, exhibits a global AM1 one-sun con- 
version efficiency of 23%. 


35717 (SERI/CP—211-2875, pp 52-63) Thin film gallium 
arsenide solar cell research. Chu, S.S.; Chu, T.L. (Southern 
Methodist Univ., Dallas, TX). Jan 1986. NTIS, PC A10/ 
MF AO1. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

Polycrystalline gallium arsenide films of 10 »m thickness de- 
posited on tungsten/graphite substrates have been used for the fab- 
rication of thin film solar cells. MOS and p*/n/n* homojunction 
solar cells with AM1 efficiencies of 8.5% and 8.8%, respectively, 
have been prepared. The major problem limiting the conversion ef- 
ficiency in polycrystalline thin film GaAs solar cells is the grain 
boundary shunting effect. In order to further improve the conver- 
sion efficiency, gallium arsenide films with large and uniform grain 
structure are necessary. The fabrication of thin film gallium arse- 
nide solar cells using (a) recrystallized germanium films on tung- 
sten/graphite, (b) large grain germanium slices, and (c) germanium 
coated single crystalline silicon slices as substrates were investigat- 
ed. 


35718 (SERI/CP—211-2875, pp 64-69)..Research on 
semiconductors for high efficiency solar cells. Borrego, J.M.; 
Ghandhi, S.K. (Rensselaer Polytechnic Institute, Troy, 
NY). Jan 1986. NTIS, PC A10/MF A0Ol. File Number 
DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

F sen: tun bieeenns eit deeileatitn icine Ra acid 
cells in the last few years. This has come from an improved under- 
standing of the device physics of solar cells; in addition, steady 
progress has been made in growing materials of improved quality. 
Still, there are a number of research oriented problems which must 
be addressed in order to achieve the goals of the National Photo- 
voltaics Plan. The work on this new program, aimed at addressing 
these problems, is discussed. 


35719 (SERI/CP—211-2875, pp Fe Aly Ill-V high effi- 
ciency cell components. Lundstrom, M.S.; Melloch, M.R. . 
(Purdue Univ., West Lafayette, IN). 4 1986. NTIS, PC 
A10/MF AO0O1. File Sener DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 
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The objective of this project is to raise the understanding of 
dark current mechanisms in GaAs-related solar cells to a level com- 
parable to that of silicon-cells. A related objective is to assess the 
potential of novel heterostructures for improved photovoltaic con- 
version efficiency. The work will consist of MBE fabrication and 
photovoltaic analysis of the basic components of III-V cells: pn 
junctions, pn heterojunctions, isotype heterojunctions, and graded- 
gap semiconductors. The development of measurement techniques 
and characterization methodologies for III-V cells is expected to be 
an important result of this project. The insight into III-V device 
physics expected to occur during the course of the proposed 
project, will, the authors believe, help to identify paths toward 
higher efficiency concentrator cells. The research program can be 
divided into three major projects. The first project will consist of a 
study of dark current mechanisms in GaAs homojunction cells. The 
second project will consist of a study of III-V isotype heterojunc- 
tions. Finally, the photovoltaic properties of anisotype III-V heter- 
ojunctions will be investigated and characterized. 


35720 (SERI/CP—211-2875, pp 79-90) Applications of 
laser annealing and laser-induced diffusion to photovoltaic 
conversion. Wood, R.F.; Westbrook, R.D.; Jellison, G.E. Jr. 
(Oak Ridge National Lab., TN). Jan 1986. NTIS, PC A10/ 
MF A0O1. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

” Recent results of studies of pulsed laser processing of high- 
efficiency silicon solar cells are reported. These studies have fo- 
cussed on intrinsic and extrinsic surface passivation of cells fabricat- 
ed by glow-discharge implantation and either furnace annealing or 
laser annealing. 


35721 (SERI/CP—211-2875, pp 91-114) Theoretical and 

considerations for high silicon solar cell per- 
formance. Spitzer, M.B.; Keavney, C.J.; Geoffroy, L.M. 
(Spire Corp., Pipedford, MA). Jan 1986, NTIS, PC A10/MF 
A01. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

» research aimed at the attainment of highly efficient 
silicon solar cells is reviewed. The importance of low-recombina- 
tion highly-doped n* and p* regions and the manner in which such 
regions are fabricated are discussed. Theoretical light-trapping con- 
siderations are combined with experimental reflectance data to 
show that high quantum efficiency may be obtained from thin (100 
pm) cells. The principal finding of this work is that thin solar cells 
with conversion efficiency of over 20% may be fabricated, if re- 
combination at the front and back metal/silicon interfaces is re- 
duced. Large-area cells (53 cm?) with efficiency of 18% are report- 
ed. 


(SERI/CP—211-2875, pp 115-121) Evaluation of 
effects of high of silicon 
solar cells. ; 
Schwuttke, G.H. (Arizona State Univ., Tempe). Jan 1986 
NTIS, PC A10/MF A0O1. File Number DE86004415. 
From Proceedings of the eee ae photovoltaic sub- 


contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 


198 

= activities on web dendrites are described. These 
activities include: optical microscopy after etching, scanning elec- 
tron microscopy of cleaved and etched cross-section, and scanning 
oscillator topography (SOT) of web dendrites. A total of 26 SOT 
micrographs of different web dendrites were recorded. Webs of ex- 
ceptional high perfection were found. TEM research was initiated 
on defect structures in web dendrite Si material. The literature was 
reviewed and expected general defect configurations considered. 
The usual structure of web dendrite material, with a twin plane 
near the web midplane requires that both cross-section and planar 
section transmission microscopy specimens be constructed for its 
examination. An example of a high resolution TEM photo micro- 
gtaph is shown. The thinness of the web requires the build-up of 
several web thicknesses using lamination techniques for atomic res- 
olution specimen preparation. These specimens will be very fragile 
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35723 (SERI/CP—211-2875, pp 123-147) Review of 
electrical and structural characterization of web dendrite 
crystals. Schwuttke, G.H. (Arizona State Univ., Tempe). 
Jan 1986. NTIS, PC A10/MF AOl. File Number 
DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

Minority carrier lifetime distributions in silicon web den- 
drites are measured with emphasis on measuring areal homogeneity 
of lifetime to show its dependency on structural defects, and its 
unique change during hot processing. The internal gettering action 
of defect layers present in web crystals and their relation to minori- 
ty carrier lifetime distributions is discussed. Minority carrier life- 
time maps of web dendrites obtained before and after high tempera- 
ture heat treatment are compared to similar maps obtained from 
100 mm diameter Czochralski silicon wafers. Such maps indicate 
similar or superior areal homogeneity of minority carrier lifetime in 
webs 


35724 (SERI/CP—211-2875, pp 162-167) High efficien- 
cy AlGaAs/GaAs patterned-tunnel-junction cascade and point 
contact concentrator cells. Hutchby, J.A.; Chiang, P.K.; 
Timmons, M.L.; Fountain, G.G.; Lamorte, M.F. (Research 
Triangle Institute, Research Triangle Park, NC). Jan 1986. 
NTIS, PC A10/MF AO1. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

The purpose of this study was to provide a synoptic over- 
view of two high-efficiency-concentrator solar-cell programs 
funded by the SERI Innovative Concepts Program. These pro- 
grams are entitled “An AlGaAs-GaAs Patterned Ge Tunnel Junc- 
tion Cascade Concentrator Solar Cell” and “A High-Efficiency, 
Single-Junction Back Surface, GaAs Concentrator Solar Cell”. 
Two major objectives have been accomplished for the AlGaAs- 
GaAs cascade cell. They are demonstration of an n* GaAs/p* Ge 
hetero tunnel junction inter-connect exhibiting a specific resistance 
less than 1 x 10-* Omega-cm? and demonstration of a fully oper- 
ational cascade ceil. Work is continuing to improve the perform- 
ance of the AlGaAs top cell grown at low temperature (680-700 
°C) on top of the patterned Ge tunnel junction. Work on the back- 
surface or point-contact single junction cell is currently focussed on 
modeling and technological problem identification. The modeling 
effort is directed to converting an existing analysis developed by R. 
M. Swanson (Stanford University) for a Si point-contact cell to the 
GaAs structure to estimate the cell’s maximum efficiency potential 
(currently estimated to be 33 - 36% for 1000 suns, AMI1.5). The 
technological effort is aimed at demonstration of the several tech- 
nologies required to identify specific problems requiring further 
effort. 


(SERI/CP—211-2875, pp 168-175) Monolithic 
GaAs concentrator and spectral splitter. Spencer, M.G. 
(Howard Univ., Washington, DC). Jan 1986. NTIS, PC 
A10/MF AO01. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

One ofthe most promising to increase the effi- 
ciency of concentrator solar cells is multicolor cells. The research 
on this type of cell structure has concentrated on monolithic multi- 
junction approach. In this approach the individual cells are con- 
nected electrically by tunnel junctions. The optical coupling in this 
arrangement is potentially very good however, electrically the re- 
sistance of the tunnel junction is appreciable. In addition, there are 
tremendous materials problems in fabrication of the large number of 
expitaxial layers required to make the concept work. This work at- 
tempts to demonstrate that high efficiency cells can be optically 
connected using a integrated structure that doubles as a spectral 
splitter. A comparison of the two concentrator configurations is 
shown. It is anticipated that optical coupling will be technological- 
ly easier to implement since the cells can be optimized individually. 
The problem of optical coupling the separate cells is discussed. 
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35726 (SERI/CP—211-2875, pp 176-183) High-efficien- 
cy GaAs solar cells. Werthen, J.G. (Varian Research Center, 
Palo Alto, CA). Jan 1986. NTIS, PC A10/MF A011. File 
Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

; High-efficiency GaAs solar cells for both terrestrial and 
space applications have been fabricated by metalorganic chemical 
vapor deposition (MOCVD). Cells intended for use under concen- 
trated as well as nonconcentrated light were designed by a realistic 
computer model which optimizes the cell structure. Terrestrial con- 
centrator cells exhibit efficiencies as high as 26.1% at 753 suns 
(AM1.5, 100 mW/cm?/sun and 25°C), whereas space concentrator 
cells show efficiencies as high as 21% at 100 suns (AMO, 135 mW/ 
cm?/sun and 80°C). Both cell structures use an AlGaAs/GaAs he- 
teroface p-on-n configuration in which the p-type emitter is doped 
with Mg and the base is doped with Se. Planar, large-area (4-cm?) 
GaAs space cells have also been fabricated in both the p-on-n and 
n-on-p configurations. Efficiencies as high as 21% have been ob- 
tained for both structures at one-sun (AMO and 25°C). Projected 
efficiencies under terrestrial one-sun conditions are close to 24% 
(AM1.5, 100 mW/cm?). 


35727 (SERI/CP—211-2875, pp 186-199) Single crystal 
CdTe solar cells. Taskar, N.R.; Bhat, I.B.; Borrego, J.M.; 
Ghandhi, S.K. (Rensselaer Polytechnic Institute, Troy, 
NY). Jan 1986. NTIS, PC A10/MF AOl1. File Number 
DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

: The case for single crystal CdTe as a high efficiency solar 
cell material can best be made by comparison of this material with 
GaAs. It is noted that both materials have comparable, direct band 
gaps, and are thus matched to the solar spectrum. The band of 
CdTe is 1.56 eV as compared to 1.43 eV for GaAs. In addition, 
CdTe has the following advantages over GaAs: (a) its surface can 
be truly passivated, by means of a native oxide. (MOS devices have 
been made with this material), and (b) CdTe is lattice matched 
downwards in energy gap, to HgTe, over the full composition 
range. Thus, HgCdTe alloys can be tailored from 1.56 eV to 0 eV 
without lattice mismatch problems. On the other hand, GaAs is lat- 
tice matched upwards from 1.43 eV. It is concluded that CdTe is 
more suited for tandem cells, were the bottom cells require lower 
bandgap materials. This eliminates the need for grading and/or 
strained layer superlattices, which are required with mismatched 
systems. It also avoids the problems of antiphase domains, which 
are associated with growth of III-V compounds on materials such 
as germanium and silicon. 


35728 (SERI/CP—211-2875, pp 200) New approaches 
for high efficiency solar cells by MOCVD. Bedair, S.M. 
(North Carolina State Univ., Raleigh). Jan 1986. NTIS, PC 
A10/MF A0O1. File Number DE86004415. 

From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

The planned work addresses current problems in cascade 
solar cells. Three new approaches are proposed to address prob- 
lems of interconnect and lattice mismatch: (1) the use of spinoidal 
decomposition of metastable alloys such as AlGaAsSb to separate 
low bandgap phases which can interconnect the two cells without 
any degradations of their quality; (2) the use of a new superlattice 
structure based on the GaAsP-InGaAs system to eliminate defects 
resulting from lattice mismatch between different components; and 
(3) the use of GaAsP-InGaAs with Eg = 1.25 eV to extend photon 
absorption beyond the bandgap of GaAs without the introduction 
of lattice defects. A new MOCVD system is being built that is ca- 
pable of carrying out these tasks. 


35729 (SERI/CP—211-2875, pp 201) Low temperature 
MOCVD growth processes for high efficiency solar cells. 
Dapkus, P.D. (Univ. of Southern California, Los Angeles). 
Jan 1986. NTIS, PC A10/MF AOl. File Number 
DE86004415. 
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From Proceedings of the high-efficiency photovoltaic sub- 
contractors’ review meeting; Lakewood, CO, USA (12-13 Sep 
1985). 

A program to develop low temperature MOCVD growth 
processes suitable for use in the fabrication of high efficiency solar 
cells has been initiated. The goals of this program are as follows: 
(1) to develop a better understanding of the chemical and physical 
kinetics involved in the growth of III-V semiconductors by 
MOCVD, and (2) to develop a photoenhanced process for the 
growth of materials and devices in the AlGaAsP materials system. 
Progress in achieving these goals is discussed. 


35730 (SERI/SP—216-2833, pp 1-6) Transient current 
studies of junction activity in solar cells. Ahrenkiel, R.K.; 
Aharoni, H.; Hayes, R.E.; Fardi, H. (Solar Energy Re- 
search Institute, Golden, CO). Oct 1985. NTIS, PC A06/ 
MF AOl. File Number DE86002083. (CONF-851043— 
Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The fast, photoconductive kinetics of junction devices were 
studied by excitation from fast light-emitting diodes (LEDs). These 
studies allow one to determine the nature of the primary photocur- 
rents, as to whether they are diffusion currents, drift currents, or 
both. In this work both CdZnS/CulnSe. devices and n*/p~/p 
GaAs devices were studied. These studies were enhanced with a 
transient computer modelling scheme to compare with the experi- 
mental results. As a result of this combined technique, a number of 
important transport parameters were determined for the devices. 


35731 (SERI/SP—216-2833, pp 7-9) High-efficiency 
concepts: in transition. Benner, J.P.; Leboeuf, C.M. (Solar 
Energy Research Institute, Golden, CO). Oct 1985. NTIS, 
PC A06/MF AOl. File Number DE86002083. (CONF- 
851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The general level of interest in high-efficiency terrestrial 
solar cells is increasing. Projected efficiencies for flat-plate modules 
of more than 20% are now considered attainable. Moreover, effi- 
ciencies for concentrator cells of more than 30% appear far more 
feasible now than only 18 months ago. As III-V solar cells ap- 
proach this performance level, research attention is being directed 
toward questions about the reproducible growth of the materials 
and large-area production potential. SERI’s High-Efficiency Con- 
cepts program is emphasizing research on the study of mechanisms 
involved in crystal growth reactions for III-V semiconductors in 
order to develop answers to these questions. 


35732 (SERI/SP—216-2833, pp 10-14) Effect of junction 
depth on the parameters of GaAs shallow-homojunction solar 
cells. Blakeslee, A.E.; Aharoni, H.; Wanlass, M.W.; Kibbler, 
A.; Emery, K.; Osterwald, C.R. (Solar Energy Research In- 
stitute, Golden, CO). Oct 1985. NTIS, PC A06/MF AO1. 
File Number DE86002083. (CONF-851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

A diagnostic study of the photovoltaic parameters of the 
GaAs shallow-homojunction solar cell has been carried out. Two 
types of n+/p/p+ cells, deep and shallow, were fabricated for the 
study. The former used as-grown MOCVD structures with n+ 
layer thickness ranging from 750 to 14,450 A; for the latter, a 
device with a 600 A n+ layer was thinned down to failure by suc- 
cessive chemical etching. The deep devices exhibited an approxi- 
mately exponential decrease of J/sub sc/ over the whole range of 
junction depth. The light-dependent parameters of the shallow cells 
exhibited maxima at slightly different n+ thicknesses. The maxi- 
mum in efficiency occurred at ~ 400 A. Computer modeling was 
able to predict the dependence of J/sub sc/ on junction depth for 
both shallow and deep cells. This dependence was different in the 
two cases because the material properties of the two sets of devices 
were different. 
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35733 (SERI/SP—216-2833, pp 15-18) Current status of 
solid state research at SERI. Deb, S.K. (Solar Energy Re- 
search Institute, Golden, CO). Oct 1985. NTIS, PC A06/ 
MF or File Number DE86002083. (CONF-851043— 
Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

Five major activities in solid state photovoltaic research at 
SERI are described: (1) fabrication and characterization of thin-film 
amorphous silicon alloy materials and devices; (2) polycrystalline 
thin-film solar cells such as CdS/CulnSes; (3) high-efficiency, mul- 
tijunction solar cells using Si as the low band gap and GaAs/sub 
0.7/P/sub 0.3/ as the high band gap materials and a superlattice 
interconnect for dislocation filters; (4) synthesis and growth of ter- 
nary semiconductors (n- and p-type) and high-purity, single-crystal 
silicon grown by float-zone and cold-crucible techniques; and (5) 
theoretical calculations of the electronic structures of impurities in 
semiconductors, total energy calculations of alloys of binary semi- 
conductors, and electronic structures of novel semiconductors. 


35734 (SERI/SP—216-2833, pp 19-24) Methods for 
measuring solar cell efficiency of reference cell 
or light source. Emery, K.A.; Osterwald, C.R.; Cannon, 
T.W.; Myers, D.R.; Burdick, J.; Glatfelter, T.; Czubatyj, 
W.; Yang, J. (Solar Energy Research Institute, Golden, 
CO). Oct 1985. NTIS, PC A06/MF AOl1. File Number 
DE86002083. (CONF-851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The accurate measurement of the photovoltaic conversion 
efficiency under standard test conditions is essential for meaningful 
comparisons of the device performance of different types of solar 
cells. A methodology is presented for calibrating reference cells 
and calculating spectral mismatch factors, and then using these to 
obtain the corrected short-circuit current with respect to standard 
test conditions. Using this technique, the current, and hence effi- 
ciency, of a given photovoltaic device can be measured with an ac- 
curacy of better than 2%, independent of the spectral response of 
the reference cell or the spectral irradiance of the light source. A 
second method does not use a reference cell, but depends on an ab- 
solute spectral irradiance measurement, and has an accuracy of ap- 
proximately 5%. Both of these techniques for obtaining corrected 
short-circuit current are preferred over other less accurate methods. 


35735 ee ee pp 25-30) Chemistry of hy- 

interactions at grain boundaries. Kazmerski, L.L. 
(Solar Energy Research Institute, Golden, CO). Oct 1985. 
NTIS, PC A06/MF AOl. File Number DE86002083. 
(CONF-851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The chemistry involved in the incorporation of hydrogen in 
polycrystalline Si grains and grain boundaries was investigated. 
Volume-indexed surface seated the techniques (SIMS and AES) are 
utilized for the identification of the impurity species (elemental or 
molecular), the evaluation of their concentrations (quantification), 
and the determination their exact spatial locations (mapping). The 
reactions of the hydrogen with the ion modified Si surface and the 
grain boundaries are examined for both oxygen-deficient and 
oxygen-rich intergrain regions. Three bonding schemes are identi- 
fied, including the mono- and di-hydrides, i hydroxyl group. 
Thermal desorption and electron desorption spectroscopies comple- 
ment the surface analytical investigations. 


35736 (SERI/SP—216-2833, pp 31-36) Amorphous sili- 
con carbon and 

at SERI. Mahan, A.H.; Williamson, D.L.; Ruth, M.; Rabois- 
son, P. (Solar Ener, Research Institute, Golden, CO). Oct 
1985. NTIS, PC A06/MF AO1. File Number DE86002083. 
(CONF-85 1043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The results of the amorphous silicon based alloy film re- 
search performed at SERI using a capacitively coupled RF glow 
discharge system are presented. Two aspects of this research pro- 
gram are described. In the first, the electronic and structural prop- 
erties of a-SiC:H films produced using hydrogen and fluorine con- 
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taining gases are discussed; it is shown that either graphitic-type or 
CH/sub n/-type bonding, which may be present in films deposited 
from SiH,/CH, gas. mixtures, can be eliminated using SiF,/CH,/He 
gas mixtures, with a resultant improvement in photovoltaic re- 
sponse. In the second, photoconductivity and density of states data 
are combined with device modeling studies to suggest that the 
nature of the gap states in a-SiGe:H material changes as the band 
gap is lowered below 1.5eV, thus possibly explaining the sharp 
drop in photoconductivity observed by many researchers. 


35737 (SERI/SP—216-2833, pp 37-43) EBIC studies of 
junction formation and the role of oxygen in thin-film CdS/ 
CulnSe, solar cells. Matson, R.J.; Herrington, C.R.; Noufi, 
R.; Powell, R.C. (Solar Energy Research Institute, Golden, 
CO). Oct 1985. NTIS, PC A06/MF AOl1. File Number 
DE86002083. (CONF-851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

Newly developed junction and planar EBIC techniques have 
been used to show that: (1) CuInSe: homojunctions form in as-fab- 
ricated thin film and crystalline CdS/CulnSe: devices, rather than 
the expected heterojunctions, (2) appropriate post-deposition oxida- 
tion treatments of the thin film devices result in heterojunction de- 
vices with significantly higher efficiency, (3) the effects of the oxi- 
dation process are reversible by chemical reduction, and (4) the re- 
duction treatments serve to poise the system for the more optimal 
and stable incorporation of oxygen. Further, the oxygen appears to 
increase the acceptor concentration by eliminating donor type 
native defects. 


(SERI/SP—216-2833, pp 44-48) Light-induced 
change in a-Si:H material and PIN devices. McMahon, T.J.; 
Xi, J.P. (Solar Energy Research Institute, Golden, CO). Oct 
1985. NTIS, PC A06/MF AO0O1. File Number DE86002083. 
(CONF-851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

Photoconductivity studies on intrinsic a-Si:H films have 
shown that in addition to the dangling bonds produced by light 
soaking, which researchers have known about for some time, a 
large increase in capture rate for (possibly new) deep tail states 
occurs. The evidence for this lies in the absence of the second, 
lower temperature peak in the photoconductivity-versus-tempera- 
ture data. Such an increase in capture rate lowers the mobility and 
lifetime, and therefore the diffusion length, in a finished p-i-n cell. 
These studies also show an exponential capture rate dependence for 
the tail states in a-Si:H, which verifies that a multiphonon loss proc- 
ess dissipates the energy of trapped carriers. 


35739 (SERI/SP—216-2833, pp 49-54) ITO/InP solar 
cells for space application. Naseem, S.; Coutts, T.J.; Ahar- 
oni, H.; Emery, K.; Osterwald, C. (Solar Energy Research 
Institute, Golden, CO). Oct 1985. NTIS, PC A06/MF AO1. 
File Number DE86002083. (CONF-85 1043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The performance of ITO/InP solar cells in which the ITO 
was deposited either by RF or ion-beam sputtering is discussed. 
Buried homojunctions are always formed on substrates which have 
been exposed to a very low power RF plasma before deposition of 
the ITO, whether the latter is performed by RF or ion-beam sput- 
tering. However, true heterojunctions appear to be formed if only 
ion-beam sputtering is used. We have traced the difference to the 
formation of a type converted surface layer which occurs in the 
former but not the latter case. The highest efficiency attained so far 
is 15.7%, total area, measured under standardized conditions of 
temperature, intensity and spectral content. 


35740 (SERI/SP—216-2833, pp 55-58) eee a 
current- and lattice-matched tandem cell with a high theoreti 
cal efficiency. Olson, J.M.; Gessert, T.; Al-Jassim, MM. 
(Solar Energy Research Institute, Golden, CO). Oct 1985. 
NTIS, PC A06/MF AOl. File Number DE86002083. 
(CONF-851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 
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The monolithic combination of a GaInP2 homojunction and 
a GaAs homojunction on a GaAs substrate is proposed as a novel 
tandem solar cell with significant potential for achieving solar con- 
version efficiencies close to 30%. The first GalnP2 homojunction 
and GalnP./GaAs cascade solar cells have been fabricated and 
characterized. For both devices the efficiencies are limited by a low 
short-circuit current density (J/sub sc/) from the GalInP, homo- 
junction. However, for the GalnP2/GaAs cascade device, we have 
achieved an open-circuit voltage (V/sub oc/) of 2.17 V, one of the 
highest ever reported. Details of these and other significant results 
are presented. 


35741 (SERI/SP—216-2833, pp 59-64) Calculated solar 

cell I/sub SC/ sensitivity to atmospheric conditions under 

direct and global irradiance. Osterwald, C.R. (Solar Energy 

Research Institute, Golden, CO). Oct 1985. NTIS, PC A06/ 

oa —e File Number DE86002083. (CONF-851043— 
c.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

Using a new solar irradiation computer model, a 
procedure has been devised which allows the calculation of short- 
circuit current (I/sub sc/) sensitivity to atmospheric variables. This 
procedure, which has applications for photovoltaic reference cell 
calibrations, clearly shows the I/sub sc/ sensitivity to spectral dis- 
tribution changes without the influence of the total irradiance level. 
Example outputs are presented for four different solar cell types. 


35742 (SERI/SP—216-2833, ang? 65-68) Thin-film 
CuGaSe, - physical properties photovoltaic potential. 
Powell, R.C.; Noufi, R.; Herrington, C.; Coutts, T. (Solar 
Energy Research Institute, Golden, CO). Oct 1985. NTIS, 
PC A06/MF AOl. File Number DE86002083. (CONF- 
851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA on Oct 1985). 

CuGaSer thin films were fabricated by co-evaporation of the 
elements. Their optical, electrical, and structural properties have 
been studied. P-type, single (tetragonal) phase films were obtained 
at a substrate temperature of 450°C. The composition of the films 
was varied, and resistivities from 10~' to 10° Omega cm and optical 
band gaps between 1.66 and 1.69 eV were measured. A CdS/ 
CuGaSe, device was fabricated with a 2.8-um CuGaSe, thin film 
with a slight Cu deficiency (the Cu:Ga:Se composition: 24.1, 24.8 
and 51.1 at.%, respectively) and a resistivity of about 3 x 10° 
Omega cm. The parameters of this device were a V/sub oc/ = 
0.62 volts a J/sub sc/ = 14.5 mA/cm? a fill factor (FF) - 0.42, an 
area - 0.075 cm?, and an efficiency of about 3.7%. The electron- 
beam-induced current (EBIC) maximum for this device lies at the 
CuGaSe,/CdS interface, indicating heterojunction behavior. 


eee pp 69-74) Solar irradiance 
models, data, and instrumentation for PV device 
analyses. Riordan, C.; Cannon, T.; Myers, D.; Bird, R. 
(Solar Energy Research Institute, Golden, CO). Oct 1985. 
NTIS, PC A06/MF AOI. File Number DE86002083. 
(CONF-851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

One of the variables that affect PV device performance is 
models and instrumentation used at SERI to produce data sets of 
spectral irradiance, which are required to analyze and predict PV 
device performance for particular spectral irradiance conditions. 
Specific PV device models can be combined with spectral irradi- 
ance models to predict PV device efficiency and power output for 


quality measurements of spectral irradiance for PV device testing, 
model validation, and development of an empirical data base. 


35744 eae 75-81) = DOE/SERI 
amorphous silicon research Sabisky, Wallace, W.; 
Stafford, B.; Sadlon, K.; Luft W. (Solar Ener 

Institute, Golden, CO). Oct 1985. NTIS, PC A06/MF AO0O1. 
File Number DE86002083. (CONF-851043—Exc.). 
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From 18. IEEE photovoltaic specialists conference; Las 
ver NV, USA (21 Oct 1985). 

The Amorphous Silicon Research Project (ASRP) was es- 
tablished at the Solar Energy Research Institute in 1983 and is re- 
sponsible for all US Department of Energy government-supported 
research activities in the field of amorphous silicon photovoltaics. 
The objectives and research directions of the project have been es- 
tablished by a Five-Year Research Plan, which was developed at 
SERI in cooperation with the Department of Energy in 1984 and is 
divided into research on single-junction and multijunction solar 
cells. Near-term objectives for single-junction cell research are to 
demonstrate a stable, small area, p-i-n solar cell of at least 12% effi- 
ciency and a stable submodule of at least 8% efficiency (total area, 
1000 cm?). Multijunction cell research is directed toward demon- 
strating a proof-of-concept 18% efficient amorphous silicon alloy 
thin-film solar cell in 1988. 


(SERI/SP—216-2833, pp 82-87) Charge transport 
studies in CulnSe, thin films. Viliheanetion, R.; Noufi, R.; 
Datta, T.; Powell, R.C.; Deb, S.K. (Solar Ener, — Research 
Institute, ‘Golden, CO). ‘Oct 1985. NTIS. PC A06/MF AO1. 
File Number DE86002083. (CONF- 851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The charge transport in CulnSe, thin films and CdS/ 
CulnSe. devices was investigated by measurements of electrical 
conductivity, thermally stimulated current and capacitance, and ad- 
mittance spectroscopy. The Cu-poor and Se-poor films exhibited 
thermally activated conductivity in agreement with Meyer-Neldel 
conduction when the films were annealed in different ambients. We 
have also observed a strong thermally stimulated current in these 
films which was passivated reversibly by annealing in air and subse- 
quently in hydrogen. The ionization energies of the defects arrived 
at from these measurements were also confirmed by measurements 
of the thermally stimulated capacitance and admittance spectrosco- 
py. The as-fabricated CulnSe, thin films were found to be highly 
compensated. Oxygen (from annealing in air) serves to reduce the 
density of donors associated with In/sub Cu/ anti-sites (and/or In 
interstitials) and Se vacancies and hence increases the net acceptor 
density. 


35746 (SERI/SP—216-2833, pp 88-91) High efficiency 
GaAs/sub .75/P/sub .15/ solar cells grown by one atmos- 
phere MOCVD. Wanlass, & ~ i 
M.M.; Olson, J.M.; Blakeslee, AE. (Solar Energy Research 
Institute, Golden, CO). Oct 1985. NTIS, PC A06/MF AO1. 
File Number DE86002083. (CONF-85 1043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

N*/p/p* GaAs/sub .75/P/sub .25/, (E/sub g/ = 1.73 eV), 
shallow homojunction solar cells with one-sun conversion efficien- 
cies exceeding 15% have been grown on single-crystal p* GaAs 
substrates using a simple metalorganic chemical vapor deposition 
technique at atmospheric pressure. The GaAs/sub 1-x/P/sub x/ 
solar cell structures include a compositionally stepgraded region be- 
tween the substrate and the x = 0.025 layer in order to reduce the 
effects of intrinsic lattice misfit strain. Defect densities in the cell 
active region are 3-5 x 105 cm~? as determined by plan-view elec- 
tron beam induced current measurements. One-sun light J-V param- 
eters for cells with n* layers 600A thick, 12% grid coverage and 
non-optimized TiO: antireflection ings include: V/sub oc/ = 
1.26V, FF = 0.87, and J/sub sc/ = 13.9mAcm™~* The values for 
V/sub oc/ and FF are the highest yet reported for GaAs/sub .75/ 
P/sub .25/. Possible methods for improving the short circuit cur- 
rent density are discussed. Solar cells of this type would be suitable 
as the high band gap components in two junction cascade cells if 
their conversion efficiencies were increased to -20%. 


35747 (SERI/SP—216-2833, pp 92-95) Differences in 
cell behavior after light soaks the P-layer and the N- 
layer of a-Si:H pin cells. Xi, J.P.; Tsuo, Y.S.; Trefny, J.U.; 
McMahon, T.J. (Solar Energy Research Institute, Golden, 
CO). Oct 1985. NTIS, PC A06/MF AOl1. File Number 
DE86002083. (CONF-851043—Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 
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The effects of light soaking on p-i-n hydrogenated amor- 
phous silicon (a-Si:H) solar cells with transparent conducting elec- 
trodes deposited on both sides was.studied. It was found that degra- 
dation is much greater when light soaking and cell measurements 
are both done through the n-layer rather than through the p-layer. 
The explanation for this can be found in the fact that the carrier on 
which the cell depends for its photovoltaic performance as light 
enters through the n-layer is the hole, which has a smaller mobility- 
lifetime product value than that of the electron. Any degradation in 
hole mobility-lifetime product, coupled with the weakened electric 
field in the i-layer near the center and the n/i interface, results in 
far more light-induced degradation through the n-layer than 
through the p-layer. 


35748 (SERI/SP—216-2833, pp 96-101) Polycrystalline 
thin film solar cells. Zweibel, K.; Mitchell, R. (Solar Energy 
Research Institute, Golden, CO). a 1985. NTIS, PC A06/ 
MF — File Number DE86002083. (CONF-851043— 
Exc.). 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The status and future directions for polycrystalline thin-film 
solar cell R & D are examined, and the national DOE/SERI- 
funded program is summarized. Research goals are examined in the 
context of requirements for making cells cost-competitive with con- 
ventional electric power. Future SERI/DOE program directions 
are outlined. Special attention is given to research in single-junction 
CulnSe. and CdTe cells, multijunction cascade cells, and large-area 
deposition processes. For CdTe, special attention is given to 
doping, contacting, and junction location. For CulnSe, emphasis is 
on post-deposition treatments and their relation to junction phe- 
nomena. For cascade cells, combinations of various materials and 
designs are examined. Goals of 15% efficiency and $50/m? cost 
appear attainable in single-junction devices; 20%-25% efficiencies 
and $75/m? costs for cascade cells. 


35749 (SERI/STR—211-2909) High-efficiency, thin-film, 
cadmium chalocogenide a 
=. Final subcontract report, 1 May 1983-3 1 March 

1985. Manassen, J.; Licht, S.; Hodes, G.; Cahen, D.; Lev, 

M. (Weizmann Inst. of Science, Rehovoth (Israel)). Apr 
1986. Contract AC02-83CH10093. 97p. NTIS, PC A05 Ape 
AO0l; 1; GPO Dep. File Number DE86004451. 

A photoelectrochemical cell with in situ storage, based on a 
Cd(Se,Te) photoelectrode in a polysulfide solution, was construct- 
ed. The counter-electrode was cobalt sulfide on brass and the mem- 
brane Permion 1010. A reproducible plating method, suitable for a 
20-cm? area, was developed, giving a maximum power of 200 mA. 
Photoetching, criticality important, was done in concentrated hy- 
drochloric acid under reverse bias. The polarization behavior of the 
large CoS counterelectrodes was studied; the presently used geome- 
try of a frontwall cell gives a polarization loss of about 10%. The 
water transport through two kinds of membranes was found to 
depend on the cation in solution. Greater water transport was 
found with potassium ion than with sodium ion in the electrolyte. 
A technical version of the cell with in situ storage was produced 
with the membrane in cylindrical form. Its lower resistance im- 
proved the difference between day and night current. After work- 
ing two months under real weather conditions, the photoelectrode 
deteriorated to half its initial output. The chemistry of polysulfide 


(SERI/STR—211-2924) Research on high-efficien- 
monolithic thin-film amorphous 


cy single-junction silicon 

solar cells. Annual subcontract report, 1 December 1984-30 

November 1985. Phase 2. F.E.; Grimmer, D.P.; Ja- 

Th ae Jeffrey, F.R.; Tran, N.T. (Minnesota Mining 

. Co., St. Paul (USA). Electronic and Information 

). Apr 1986. Contract AC02-83CH10093. 144p. 

NIis, PC A0O7/MF AOl; 1; GPO Dep. File Number 
DE86004453. 

This report presents results of one year of research on high- 
efficiency, single-junction, monolithic, thin-film amorphous silicon 
solar cells. This work consists of five research tasks: (1) amorphous 
silicon materials, (2) nonsemiconductor materials, (3) solar cells, (4) 
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monolithic, intraconnected cells/submodules and (5) multichamber 
deposition systems. The primary goal is to advance the state of the 
art of flexible thin films using glow-discharge deposition methods. 
Among other accomplishments, a multichamber deposition system 

tab Geen haguihen tion ane danesie ah dana eta memeroaimes 
ly and sequentially, and these layers have demonstrated good IV 
characteristics. 


35751 (TVA/PUB—86/10) Production of ethanol from 
biomass, 1907-1961. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Div. of Chemical Dev it). 1961. 
232p. NTIS, PC Al1l/MF AO0O1. File Number DE86901345. 
This bibliography lists articles on the production of ethanol 
from biomass which were abstracted in Chemical Abstracts prior to 
1962. It includes entries from Chemical Abstracts Volume 1 (1907) 
through Volume 55 (1961). Previously published bibliographies 
(TVA S-481 and S-487) continue the listings through 1983. In this 
bibliography entries are arranged within each section in ascending 
chronological order. Patents have been grouped together at the end 
of each subject section. Although the subject sections are fairly pre- 
cise in scope, the user is advised to consult the feedstock and the 
subject indexes to be sure of finding all relevant entries. 1855 refs. 


35752 Thin-film gallium arsenide homojunction solar cells 


on recrystallized germanium and large-grain germanium sub- 
strates. Chu, S.S.; Chu, T.L.; Han, Y.X. (Southern Method- 
ist University, Dallas, Texas 75275). Journal of Applied Phys- 
ics; 60: No. 2, 811-814(15 Jul 1986). 


gallium, hydrogen chloride, and arsine have been used for the fabri- 
cation of thin-film homojunction solar cells. The major problem as- 
sociated with polycrystalline gallium arsenide thin-film cells is the 
grain-boundary shunting effect. In order to prepare solar cells with 
conversion efficiency higher than 10%, gallium arsenide films with 
large grains are necessary. Unlike gallium arsenide, germanium 
films can be easily recrystallized to enhance the grain size. Thin- 
film gallium arsenide solar cells of the p*/n configuration with an 
Se ee 
lized germanium and large-grain germanium substrates. 


35753 Artificial photosynthesis: quantum capture and 

energy storage. Calvin, M. (Univ. of California, Berkeley 
Photochemistry and Photobiology; 37: No. 3, 349-360(1983). 

Organized systems are described to achieve separation of the 
charges produced by quantum absorption in a sensitizer, and their 
stabilization in separated chemical form. These systems involve 
phase boundary charge separation by both membranes and charged 
particles, in both cases simulating the natural system. 14 references, 
23 figures. 
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35754 (EUR—10113-EN) System design considerations 
on combined wind-photovoltaic multi-kilowatt energy convert- 
cm Baek a Gerritse, F.; Welschen, J. Guaviuen.cf 
the European Communities, Luxembourg. Directorate Gen- 
eral Information Market and Innovation). 1985. 35p. Com- 
i See eee aenenas Olle 
of Official Publications of the European Communities. 
In this report the considerations that led up to the design of 
a generator-load-interface are presented. The generator-plant has 
been build in the EC-supported ‘Terschelling-project’ on an island 
bearing the same name, in the northern part of The Netherlands. 
The generated power will be sufficient to supply the load-demand 
of a school with 200 resident students. During summer-periods, 
when the school is closed, power will be delivered to the grid to 
ease the burden on local power facilities caused by the many visit- 
ing tourists. The described system lay-out shows a great flexibility 
in the adaption to local power-facilities; a grid and a fuel generator 
can easily be integrated into the design. Even when the wind-mill 
should be omitted in future projects, no major changes in the 
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design are to be expected. The complementary energy-supply of 
wind and solar insolation are fully exploited in this project to 
reduce the need for large storage facilities. Today, many areas in 
the world are deprived of energy because of the lack of a proper 
infrastructure, which inhibits economic transportation of fossile 
fuels. Application of renewable energy sources, in combination 
with mature electrical conversion equipment can contribute to the 
development of these areas. 


35755 (SAND—85-7008) Photovoltaic systems evaluation: 
On-site Data Acquisition System (ODAS) software reference 
manual, Boyson, W.; Miller, S. (EG and G/Washington An- 
alytical Services Center, Inc., Albuquerque, NM (USA). 
Solar Operations Div.; Boeing Computer Services Co., Tuk- 
wila, WA ae Apr 1986. Contract AC04-76DP00789. 

. NTIS, PC A04/MF AO1; 1; GPO Dep. File Number 
DE86011697. 

The evaluation of photovoltaic (PV) systems located at vari- 
ous experimental sites within the US requires the recording of 
weather, insolation, and PV system operating data. The On-site 
Data Acquisition System (ODAS) performs this function. The 
ODAS consists of a computer, instrumentation, and software. Since 
the specific data measurements vary somewhat from site to site, a 
basic concept in the design of the ODAS hardware and software is 
the separation of the standard and site-specific functions. This 
report describes the design and operation of the ODAS hardware 
and software. 


35756 (SAND—85-7017) Utility interface evaluation for 
the Sacramento Municipal Utility's first photovoltaic plant. 
(Acurex Corp., Mountain View, CA (USA). Energy and 
Environmental Div.). Mar 1986. Contract AC04- 
76DP00789. 312p. NTIS, PC Al4/MF A01; 1; GPO Dep. 
File Number DE86012244. 

A study of the 1-MW photovoltaic power plant owned and 
operated by the Sacramento Municipal Utilities has identified and 
examined some of the effects photovoltaic power systems may have 
on the operation of the utility grid. The plant contains a single, 
line-commutated. inverter that delivers power to the local 12-kV 
distribution grid. To monitor harmonics, voltages, energy flows, 
and other parameters, data were collected a the plant/grid inter- 
face, at a power factor correction bank located on the grid, and at 
the substation feeding the grid. Analyses of the collected data indi- 
cate that no adverse effects on the distribution line resulted from 
operation of the photovoltaic power plant. 


35757 (SAND—85-7019) Utility-interactive inverter using 


the de current-source approach. Schlecht, M.F. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Lab. for Electro- 
magnetic and Electronic Systems). Apr 1986. Contract 
AC04-76DP00789. 16ip. NTIS, PC ‘A08/MF A0l; 1; GPO 
Dep. File Number DE86012135. 

A topological approach to a utility-interactive inverter that 
treats the photovoltaic array as a current-source, rather than as a 
voltage-source is presented. The different characteristics resulting 
from this approach have certain advantages that apply to single- 
phase residential units as well as to three-phase high power units. 
Advantages include open-loop control of the ac current waveform, 
an array voltage that can extend from zero up to some maximum, 
and the use of an inductor as the dc energy storage element. Simu- 
lations showed that the switching frequency for an active-wave- 
shaping inverter can actually be quite low (5 kHz or less) and still 
obtain a distortion level in the utility current of less than 5% THD. 
Finally, a 20 kW three-phase current-source converter is described. 


(SAND—86-2034C) Experience with the applica- 

devices. Jones, G.J. (Sandia National 

uquerque, NM (USA)). 1986. Contract AC04- 

76DP00789. 15p. (CONF-860655—10). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010472. 

From American Solar Energy Society annual meeting and 

— passive solar conference; Boulder, CO, USA (8 Jun 

Photovoltaic systems have been the subject of a large re- 

search and development activity for the last decade. Hundreds of 

studies have addressed the question of optimal system and subsys- 
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tem design. Field experiments have tested the resulting concepts 
and verified the reliability of the technology. As a result of these 
efforts, system design has reached a state of maturity in all applica- 
tion classes. Configurations are simple, with the photovoltaic 
system viewed as an electricity source. This paper reviews the evo- 
lution of system understanding to the present and provides a sum- 
mary of the current design approach for each of the application 
types. 


35759 (SAND—86-7033) Photovoltaic systems financing 
guidebook. Bos, P.B.; Eaton, M.R.; Weingart, J.M. (Poly- 
dyne, Inc. and Associates, San Mateo, CA (USA)). May 
1986. Contract AC04-76DP00789. 153p. NTIS, PC A08/ 
MF AOI; 1; GPO Dep. File Number DE86011905. 

This Guidebook provides the potential photovoltaic system 
developer with information on the economic opportunities for grid- 
connected photovoltaic projects designed for direct sale of electric- 
ity to an electric utility or for offsetting electricity use at an exist- 
ing commercial or industrial facility. The Guidebook presents a 
straightforward method for evaluating the economic feasibility of 
photovoltaic projects. Included are guidelines for determining ap- 
propriate system size and associated space requirements, capital 
costs, operating and maintenance costs, and annual energy output. 
Included is information on how to conduct a preliminary financial 
analysis, as well as the basic elements for detailed financial analysis 
for alternative financing arrangements. Other factors, such as the 
proper reflection of federal, state, and local tax credits in the finan- 
cial analysis, are also incorporated. A unique feature of this Guide- 
book is the development and use of levelized fixed charge rates for 
corporate and intermediary financing approaches under a range of 
investment conditions. The levelized fixed charge rates methodolo- 
gy for determining the financial characteristics of a prospective 
photovoltaic project investment greatly simplifies the calculational 
procedure; yet it provides the same results as a detailed cash flow 
analysis. 


35760 Experience with a village power project in the Re- 
public of Gabon. Kaszeta, W.J.; Ratajczak, A.F. (Solavolt 
International, P.O. Box 2934, Phoenix, AZ 85062). pp 391 
of Proceedings of Intersol 85. Ottawa, Ontario; SESCI 
(1985). (CONF-850604—). 

From INTERSOL ‘85 - Solar energy--the diverse solution; 
Montreal, Canada (23 Jun 1985). 

demonstration project was requested of the United 

States Department of Energy and NASA/Lewis Research Center 
by the Gabonese Republic in 1979. An agreement was reached with 
the Gabonese Ministry of Energy and Resources Hydraulic 
(MERH) to consider sanitary water supply, health care and educa- 
tion systems. Four remote villages that were unlikely to be con- 
nected to utility lines in the next decade, and located in different 
climatic regions of Gabon, were selected for the project. The pro- 
gram has three major activities: 1) Systems design, fabrication, in- 
stallation and performance evaluation; 2) Social/economic impact 
analysis of the affected villages; 3) Gabonese national seminar on 
photovoltaic systems. In August 1983, Solavolt Internatioanl was 
awarded the contract for item one as a result of a competitive pro- 
curement managed by NASA/LeRC. Solavolt contracted with the 
Gabonese company, Ceca Gadis, for all incountry work. Installa- 
tion of the systems in the first village was completed in September 
1984 with supervision by Solavolt. Installations in the remaining 3 
villages were carried out by Ceca Gadis alone and were completed 
in February 1985. The Donguila systems were dedicated on Febru- 
ary 7, 1985. 
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35761 (DOE/SF/10499—T88) 10 MWe Solar Thermal 

Central Receiver Pilot Plant: solar facilities integra- 

(McDonnell Dou Astro- 

tington Beach, CA (USA)). Apr 1980. Con- 

tract AC03-79SF10499. 178p. (STMPO—171; SAN—0499- 

45; MDC-G—8295). NTIS, PC A09/MF A01; 1; GPO Dep. 
File Number DE86000714. 
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This document presents the subsystem safety analysis (SSSA) 
of the 10-MWe Solar Thermal Central Receiver Pilot Plant. The 
SSSA determines the hazards associated with components either 
due to failure of the component or due to normal operation of the 
component. It is a bottom-up analysis, designed to identify compo- 
nent failure modes and the safety related effects of these failures. 


35762 (DOE/SF/10499—T94) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion. Receiver tower structural analysis: construction package 
No. 5A (RADL Item 7-21). (Stearns-Roger Corp., Denver, 
CO (USA)). Jan 1980. Contract AC03-79SF10499. 344p. 
(STMPO—179; SAN—0499-45; MDC-G—8267). NTIS, PC 
A15. File Number DE86000664. 

This document is provided in support of the Receiver 
Tower Structural Steel Construction Package No. 5A and includes 
the design analyses, procedures, computer printouts, mode shapes, 
input requirements, and the design codes/guides used to perform 
the analysis. The analysis included herein was made for both the 
receiver tower primary structure and the receiver unit core support 
structure in so far as primary structural members for the overall 
wind and seismic loading consideration. 


35763 (DOE/SF/10499—T99) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion. PSS final design calculations. Book 9 of 26. Piping and 
mechanical equipment construction package 9 (RADL Item 7- 
8). (Stearns-Roger Engineering Corp., Denver, CO (USA)). 
Sep 1980. Contract AC03-79SF10499. 280p. (STMPO— 184; 
SAN—0499-50-Bk.9; MDC-G—8502-Bk.9). NTIS, PC A113. 
File Number DE86001388. 

This document is provided in support of the Mechanical 
Equipment Installation Construction Package No. 9. It includes the 
design calculations for the condensate systems, water treatment, in- 
strument and service air, and the fire protection system of the Bar- 
stow Solar Pilot Plant. 


35764 (DOE/SF/10499—T146-Bk.2-Rev.) 10 MWe Solar 
Thermal Central Receiver Pilot Plant: solar facilities design 
integration. Plant maintenance/training manual (RADL Item 

2-37). Section 3. Electrical apparatus, Book 2 of 2. (McDon- 
all. ‘Douglas Astronautics Co., Huntington Beach, CA 
(USA)). 1982. Contract AC03-79SF10499. 63ip. 
(STMPO—233-Bk.2-Rev.; SAN—0499-82-Bk.2-Rev.; MDC- 
G—9705-Bk.2-Rev.). NTIS, PC A99/MF AOI; 1; GPO 
Dep. File Number 1DE86000715. 

Some of the electrical apparatus used at the Barstow Solar 
Pilot Plant are presented. The equipment includes motor control 
centers, substations, junction boxes, switchgear, power panels 
cables, and lighting. (BCS) 


35765 (DOE/SF/10499—T157) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion, Plant maintenance/training manual (RADL Item 2-37). 
Section 10. Facilities. (McDonnell Douglas Astronautics 
Co., Huntington Beach, CA (USA)). Sep 1982. Contract 
AC03-79SF 10499. 333p. (STMPO—244; SAN—0499-82- 
Sect.10; MDC-G—9705-Sect.10). McDonnell Douglas As- 
tronautics Co., 5301 Bolsa Ave., Huntington Beach, CA 
92647. File Number T186000670. 

Instructional and maintenance manuals are provided for sev- 
eral facilities of the Barstow Solar Pilot Plant. The facilities include 
fire protection, elevator buildings, electronics enclosures, receiver 
tower and pipe rack. (BCS) 


35766 (SAND—85-1215) Optical characterization of solid 
particle solar central receiver materials. Stahl, K.A.; Griffin, 
J.W.; Matson, B.S.; Pettit, R.B. (Pacific Northwest Labs., 
Richland, WA (USA)). May 1986. Contract AC04- 


76DP00789;A.C06-76RL01830. 117p. NTIS, PC A06/MF 
AOl; 1; GPO Dep. File Number DE8601 1908. 

The angular scattering properties and scattering and absorp- 
tion components of the extinction coefficient have been measured 
for Master Beads, an iron-doped AlOs; spheroid manufactured by 
Norton Chemical Co., Worcester, MA. This material, commonly 
used as a proppant in oil well drilling operations, exhibits good op- 
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tical absorption properties over the solar insolation spectrum, and 
favorable thermal and mechanical properties for temperatures up to 
1000°C. These characteristics, along with its low cost, make Master 
Beads a good candidate as the absorbing medium in the solid parti- 
cle solar central receiver concept. The objective of the ongoing op- 
tical properties measurement program is to obtain information to be 
used as input to radiation transfer models for prediction of receiver 
performance. Scattering and extinction measurements were per- 
formed at 632.8 nm in a falling curtain geometry of one-particle 
nominal thickness. Measurements were performed over a range of 
mass flow rates and particle densities. Photographic documentation 
of curtain particle density enabled calculation of mean scattering 
and absorption loss components per particle in the absence of multi- 
ple-particle optical interactions. 


35767 (SAND—85-8022) Southwest utility expansion 
plans: implications for solar thermal electric technologies. 
Dirks, J.A. (Sandia National Labs., Livermore, CA (USA)). 
Jun 1986. Contract AC04-76DR00789. 54p. NTIS, PC A04/ 
MF AOI; 1; GPO Dep. File Number DE86011911. 

This study documents the capacity expansion plans of the 
major Southwest Utilities with an emphasis on California. Included 
in this report, for these utilities, are the current total capacities and 
projected capacities through the end of this century, generic capac- 
ity additions, solar capacity additions, and a list of solar thermal 
projects that are in various stages of development. Also discussed 
are a number of factors that could affect the rate and the magnitude 
of solar thermal electric market penetration. Among these factors 
are future energy demand growth, the cost of producing energy 
from all potential sources, conservation and more stringent pollu- 
tion control laws. New capacity additions will be required in the 
desert Southwest during the rest of this century. The California 
Energy Commission and the major California utilities have demon- 
strated their commitment to installing alternative forms of electrici- 
ty production during this time period. Hence, it is recommended 
that the solar thermal community aggressively pursue the South- 
west utilities as an area of early market penetration. 


35768 (SAND—86-0536) Proceedings of the solar ther- 
mal technology conference. Diver, R.B. (ed.). (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jun 1986. Contract 
AC04-76DP00789. 345p. (CONF-860619—). NTIS, PC 
A15/MF AOI; 1; GPO Dep. File Number DE86011703. 

From Solar thermal central receiver and distributed receiver 
annual conference; Albuquerque, NM, USA (17 Jun 1986). 

The Solar Thermal Technology Conference was held on 
June 17 to 19, 1986 at the Marriott Hotel, Albuquerque, New 
Mexico. The meeting was sponsored by the United States Depart- 
ment of Energy and Sandia National Laboratories. Topics covered 
during the conference included a status summary of the Sandia 
Solar Thermal Development Project, perspectives on central and 
distributed receiver technology including energy collection and 
conversion technologies, systems analyses and applications experi- 
ments. The proceedings contain summaries (abstracts plus principal 
visual aids) of the presentations made at the conference. 


35769 (SAND—86-8175) 10 MWe Solar Thermal Central 
Receiver Pilot Plant Mode 5 (Test 1150) and Mode 6 (Test 
1160) test report. (McDonnell Douglas Astronautics Co., 
Huntington Beach, CA (USA)). Jun 1986. Contract AC04- 
76DP00789. 230p. NTIS, PC Al1/MF A01; 1; GPO Dep. 
File Number DE86012006. 

The purpose of this report is to document the test results 
and conclusions pertinent to operating Mode 5 (charging only) and 
Mode 6 (extraction) of the Thermal Storage Subsystem of Solar 
One. Mode 5 was demonstrated successfully, particularly during pe- 
riods of cloud passages over the sun. Dual charging train testing, 
while successful, revealed that dual train operation was not often 
necessary or desirable. Mode 6 testing was demonstrated for both 
single and dual train operation; stable single train operation was 
demonstrated at 0.7 MWe (gross). The extractable energy capacity 
of the Thermal Storage Unit was demonstrated to exceed the 
design requirements during Mode 6 testing. 
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(SAND—86-8176-Exec.Summ.) Solar thermal cen- 
ons receiver integrated commercialization analysis. Executive 
summary. Doyle, J.F.; Bos, P.B.; Weingart, J.M. (Polydyne, 
Inc. and Associates, "San Mateo, CA (USA)). Mar 1986. 
Contract AC04-76DR00789. 37p. NTIS, PC A03/MF A011; 
GPO Dep. File Number DE86011917. 

This report presents information, data, and analysis for de- 
veloping a commercialization strategy for solar thermal central re- 
ceiver technologies. A consistent set of economic and performance 
data was developed for eight central receiver engineering design 
projects and was used as input to an integrated market, technical, 
economic, and financial analysis. A case study review of successful 
and unsuccessful solar and wind energy projects was conducted to 
provide insight into the process by which advanced, risky new 
energy technologies can be commercialized, and to identify the fac- 
tors that lead both to success and failure in implementing a new 
energy technology project. 


35771 (SAND—86-8176-Vol.1) Solar thermal] central re- 
ceiver integrated commercialization analysis final report. 
Volume 1. Doyle, J.F.; Bos, P.B.; Weingart, J.M. (Polydyne, 
Inc. and Associates, "San Mateo, CA (USA)). Mar 1986. 
Contract AC04-76DR00789. 209p. NTIS, PC A10/MF A0O1; 
GPO Dep. File Number DE86011915. 

This report presents the results of a study to analyze factors 
that are inhibiting the early commercialization of central receiver 
technology. Several central receiver projects that failed to proceed 
were analyzed along with successful and unsuccessful ventures 
using renewable and non-renewable energy sources. the reasons for 
the failure of the central receiver projects were assessed, and a po- 
tential strategy was identified to ensure the successful transfer of 
central receiver technology to the private sector. 


35772 (SAND—86-8176-Vol.2-App.) Solar thermal cen- 
tral receiver a commercialization analysis. Volume 2. 
Appendices. Final report. Doyle, J.F.; Bos, P.B.; Weingart, 
J.M. (Polydyne, Inc. and Associates, San Mateo, CA 
(USA)). Mar 1986. Contract AC04-76DR00789. 92p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE86011916. 
The report presents brief discussions on the following topics: 
(1) value analysis computer program; (2) levelized busbar energy 
cost computation; (3) electric utility avoided cost; and (4) commer- 
cial solar tax credits. Each topic is in reference to the integrated 
commercialization of solar thermal central receivers. (BCS) 


35773 (SAND—86-8210) Monograph Series No. 3: 10 
MWe Solar Thermal Central Receiver Pilot Plant receiver 
solar absorptance measurements and results. Baker, A.F. 
(Sandia National Labs., Livermore, CA (USA)). Jun 1986. 
Contract AC04-76DR00789. 40p. NTIS, PC E03/MF AOI; 
1; GPO Dep. File Number DE86011910. 

Solar absorptance data on Pyromark painted receiver panels 
at the 10 MWe Solar Thermal Central Receiver Pilot Plant located 
near Barstow, California are reported. Measurements were made in 
1982, 1983, and 1984. Selected measurements were made in 1985 
after cne receiver panel was repainted with Pyromark. The results 
show a linear decrease in the solar absorptance with time from an 
original average value of 0.92 to 0.88 after 663 days. The decrease 
in solar absorptance correlated with the higher incident solar flux 
levels on the receiver panels and not with the operating tempera- 
ture of the panels. Repainting of one receiver panel successfully in- 
creased the solar absorptance to a value above 0.96. 


(SAND—86-8212) 10 MW/sub e/ Solar Thermal 

Central Receiver Pilot Plant: thermal storage subsystem eval- 
uation. Final report. Faas, S.E.; Thorne, L.R.; Fuchs, E.A.; 
Gilbertsen, N.D. (Sandia National Labs., Livermore, CA 
(USA)). Jun 1986. Contract AC04-76DR00789. 113p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE86011730. 
This report presents an evaluation of the Thermal Storage 
subsystem at Solar One, the 10 MW/sub e/ Solar Central Receiver 
Pilot Plant near Daggett, California. The Thermal Storage Subsys- 
tem has an availability of around 90%, a first law thermal efficiency 
of 83%, and can achieve its design discharge capability of 7 MW/ 
sub e/ (net) for four hours. The heat transfer oil mass loss due to 
thermal decomposition at its elevated temperature is between 5 and 


ERA-11/16 / 4848 


7% of the oil inventory per year - a loss within the range predicted 
by laboratory experiments. The Thermal Storage Unit tank wall 
stresses appear to have risen slightly; however, inaccuracy of the 
strain gages makes conclusive statements impossible. Heat exchang- 
er leaks appeared in the flange seals and the tube-to-tubesheet 
rolled joints of the charging heat exchangers. Repairs were success- 
ful on the flange joint seals, but were unsuccessful on the tube-to- 
tubesheet seals. Overall, the Thermal Storage Subsystem has func- 
tioned well and has met design specifications. 


35775 (SERI/CP—255-2908) Workshop on the physics 
and chemistry of solar-flux effects on condensed phase/gas 
interfaces. Gross, G.E.; Harris, H. (Solar Energy Research 
Inst., Golden, CO (USA)). May 1986. Contract AC02- 
83CH10093. 36p. (CONF-8507124—Summs.). NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE86004460. 

From Workshop on the physics and chemistry of solar-flux 
effects on condensed phase/gas interfaces; Golden, CO, USA (30 
Jul 1985). 

ie transcribed from a workshop on effects of high inten- 
sity visi»le radiation (high solar flux) on materials are presented 
with comments by the workshop chairman and participants. Discus- 
sions presented include laser damage, photochemical effects, crystal 
defects, high temperature effects, and testing of materials in large 
solar concentrators. Contrasts are observed between highly concen- 
trated solar radiation and equivalent power levels of coherent radi- 
ation from monochromatic lasers. The discussions suggest a lack of 
nonlinear or multiphoton optical effects to be expected from solar 
radiation even at the theoretical maximum of concentration (some 
60,000 times normal sun light). 


35776 Performance and operating experience of the Solar 
Total Energy Project at Sh Georgia. Stine, W.B.; 
Ney, E.J.; Heckes, A.A.; Connolly, J.M. (Mechanical Engi- 
neering, California State Polytechnic University, Pomona, 
CA 91768). pp 306 of Proceedings of Intersol 85. Ottawa, 
Ontario; SESCI (1985). (CONF-850604—). 

From INTERSOL ‘85 - Solar energy--the diverse solution; 
Montreal, Canada (23 Jun 1985). 

This paper presents the results of a set of operational experi- 
ments designed to evaluate the performance of the U.S. Depart- 
ment of Energy sponsored Solar Total Energy Project (STEP) at 
Shenandoah, Georgia. The STEP facility provides electricity, proc- 
ess steam and cooling water to the knitwear manufacturing plant of 
Bleyle of American, Inc. which is immediately adjacent. Its physi- 
cal location is 25 miles southwest of Atlanta, Georgia. The Georgia 
Power Company is co-owner/operator of the STEP facility. Par- 
ticipants in the testing and evaluation program include the U.S. De- 
partment of Energy, Georgia Power, Sandia National Laboratories, 
Electric Power Research Institute and the Solar Energy Research 
Institute. The Solar Total Energy Project at Shenandoah has been 
operated over a wide range of demands with solar, fossil, and 
hybrid energy supply modes. Data are presented to characterize the 
system under these different modes. Overall energy production is 
somewhat below original design expectations and modifications are 
underway to increase performance of the system. 


1408 Ocean Energy Systems 


35777 (PB—86-177599/XAB) OTEC (ocean thermal 
energy conversion) cold water pipe at-sea test program data- 


Nihous, G.C. (EG and G, Analytical i 
Center, Inc., Berkeley, CA USA Oct 1985. 64p. NTIS, 
PC A04/MF AOl. 

Simulation of the at-sea test conditions with computer 
models is considered. The NOAA/ROTECF model simulates a 
coupled barge/pipe system driven by waves and currents in the fre- 
quency domain (e.g., standard-deviation parameters are considered). 
The NOAA/TRW model simulates a pipe driven by user-specified 
barge motions, waves, and currents in the time domain (e.g., param- 
eters as a function of time are considered). 
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REFER ALSO TO CITATION(S) 35776, 35812, 35815, 36209 


35778 (DOE/CS/30520—10) [Develop heat wall for pas- 
sive solar]. (Crimsco, Inc., Kansas City, MO (USA)). Po 
Contract FC02- 80CS30520. 118p. NTIS, PC A06, 
1; GPO Dep. File Number DE86007342. 

The development of a passive solar heat wall is presented. 
The report includes passive test cell data, a marketing plan outline, 
and an installation instruction manual. (BCS) 


35779 (DOE/SF/11573—T1-Exec.Summ.) Active Pro- 
gram Research Requirements (APRR). Executive summary. 
Scholten, W.B.; Morehouse, J.H. (Science Applications 
International Corp., McLean, VA (USA)). 31 Oct 1983. 
Contract AC03-81SF11573. 50p. NTIS, PC A03/MF A01; 
1; GPO Dep. File Number DE86011470. 

The APRR process identified and scored research and de- 
velopment activities with respect to their appropriateness for fund- 
ing by the DOE Active Solar Program. A “top-down” approach 
that starts at the top with system concepts and progresses down- 
ward to the subsystem and component levels was defined and used 
in this project. The procedure has been divided into three phases: 
first, potentially cost effective Active Solar systems were identified; 
second, research and development activities were defined; third, the 
activities were screened and those that passed this screen were 
evaluated and ranked with respect to their potential for contribut- 
ing to the development of one or more of the cost effective sys- 
tems. 


35780 (DOE/SF/11573—T4) Descriptions of DOE R 
and D planning projects. Task 1. (Townsend (Anne) Associ- 
ates, Inc., Arlington, VA —. 22 Nov 1982. Contract 
AC03-81SF11573. 220p. NTIS, PC A10/MF A0O1; 1; GPO 
Dep. File Number DE86011471. 

As required under Task 1, “Coordination with other DOE 
Projects,” ATA has reviewed 15 reports from the Department of 
Energy Active, Passive, Solar Thermal and Conservation Divisions 
on processes used in R & D planning. The following is a synopsis 
of the methods and criteria that were used to determine R & D pri- 
orities listed in these reports. The majority of the planning process- 
es used an approach to arriving at specific recommendations that 
involved: (1) the identification of R & D needs in an area; and (2) 
the determination of the best potential (or priority) of those R & D 
projects/needs. The one exception to this two-step approach was 
the APRR project, which used a “top-down” approach (described 
on page 2). This synopsis will point out the major differences 
among the methods and criteria used in the 15 reports reviewed 
and will especially note the differences between the majority of re- 
ports and SAI’s APRR project. 


35781 (EUR—9540-EN) Performance monitoring of solar 
heating for Topsham Swimming Pool. Final report. Rawlin: 
R.H.D. (Exeter Univ. (UK)). 1985. 38p. Commission of 
European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 
Ener, 

tion and operation of a special itoring system for a solar heat- 
ing equipment at Topsham Swimming Pool situated at Exeter, 
Devon UK. The scheme consists of a 25 m x 10 m open-air heated 
swimming pool with a total water volume of 360 m®*. The solar col- 
lector is formed by a grid of pipes laid under the asphalt surface of 
a tennis court adjacent to the pool. The solar collector is connected 
to the main pool circulation system. A monitoring system was de- 
signed and installed and monitoring carried out over the 1982 and 
1983 seasons of use. The performance results are summarized in a 
number of tables, such as energy output, average daily incident 
solar radiation, monthly average collection efficiencies. The total 
energy delivered by the solar collector to the pool during the 1982 
season was 10,303 Kwh and during the 1983 season 17 658 Kwh. 
The seasonal collection efficiency for the 1982 and 1983 seasons of 
use were 4.2% and 5.6% respectively. The maximum recorded 
daily collection efficiency was 12.3%. (orig./HW). 
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35782 (EUR—9858-EN/FR) ae of a tunnel- 


Demonstration project. Final report. o ene M.; Quinette, 
J.Y. (Commission of the European Communities, Luxem- 
bourg. Directorate General Information Market and Innova- 
tion). 1985. 92p. (In and French). Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

A 3 m® tunnel-drying for fruits and vegetables has been built 
and tested in a cooperative at the south of France. As a distinctive 
feature it is provided with a set of 24 m? solar collector and com- 
pleted with an electric back-up of 12 kw, which heats the air before 
it is entering to the dryer. This prototype has shown that it is possi- 
ble to produce dried fruits under the necessary hygienic conditions, 
while greatly economising on energy consumption. Thus, due to 
the presence of suitable conditions (sunny fruit producing — 
it is possible to produce at competitive price of high quality dried 
fruits (cherries, apricots, peaches, figes, apples, pears), in the Pyr- 
enees-Orientales. 


35783 (EUR—9914-EN) European modelling group. 

suey hesthiteind diiemmeiasomee eee einen. 
Balslev-Olesen, O. (Commission of the European Communi- 
ties, Luxembourg. Directorate General Information Market 
and Seaouellanke 1985. 64p. Commission of the E 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

The Commission of the European Communities is, as part of 
its Solar Energy Programme, conducting a Research and Develop- 
ment programme on Solar Applications for Dwellings. The co-op- 
erative work within the European Modelling Group for Solar 
Heating Systems and Domestic Hot Water is one of the activities 
undertaken within this programme. During the last two years of 
operation of the CEC 4-year programme (1979-1983) this group has 
undertaken work in the following areas: A generalised and modu- 
larly structured simulation programme for active solar systems with 
flat plate collectors has been developed. This programme, called 
EMGP2, can be used to simulate a large variety of solar systems 
for space heating and/or domestic hot water production and its pri- 
marily meant to be a research tool for the development of im- 
proved system concepts and system EMGP2 and an 
earlier version of the programme called EMGP1, also constitutes 
the reference in the development of European simplified methods 
for solar system performance calculations. These activities have not 
only been coordinated within the group but also performed in close 
co-operation with the two other concerted actions within the CEC 
programme for Solar Energy Applications for Dwellings: the Solar 
Pilot Test Facilities Group, and the Performance Monitoring 
Group. 


35784 (EUR—10039-EN/FR) Solar 


ropean . Directorate General 
formation Market and eaatelion 1986. 129p. (in ~ 
and French). Commission of the European Communit 
Luxembourg. Office of Official Publications of the Europe. 
an Communities. 

The system operates on two major energy sources: solar 
energy and electric power. In some buildings, recovery processes 
such as those provided by heat exchangers or heat pumps, are also 
used, thus providing additional energy sources. Besides, a deferred 
utilization of collected solar energy or of energy supplied by mains 
power is provided by storage means. On the whole, the heating in- 
stallation user has: a solar energy collecting system consisting of air 
cudloutesss atih eceatetian 2006 ol uid taenaie-anttl 6 tow Ott 
perature storage of calories primarily from solar energy; a high 
temperature storage of calories from electric power; an electric 
power utilization system consisting of either a PAC (packaged as- 
 atie death canenal aeebiehded tata epitiien dies 
through accumulation or in direct connection (providing then up to 
47% of needs). These four heat sources will be called upon to 
transfer their calories according to the hereinbelow described crite- 
ria, to an air circulation system providing both air renewal and 
heating of the buildings. The calling program takes the heating 
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needs at the instant considered, the availability of sources as well as 
their specific operating costs, into account. Thus, in a descending 
priority order, heat loss recovery process; solar energy; if need be, 
the heat pump; electric power in deferred mode, and, in case of 
emergencies, switching on of mains power, shall be called upon. 


35785 (EUR—10179-EN) Performance of unglazed and 
uninsulated solar collectors for swimming pool heating. Dem- 
ones eae Final report. Spelman, N.A.C. (Commis- 
-” 2 the E Communities, Luxembourg. Director- 

ormation Market and Innovation). 1985. 
192p. "ean of the European Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 

Robinsons Developments have successfully demonstrated the 
performance of unglazed and uninsulated solar collectors used for 
swimming pool heating in the framework of the CEC demonstra- 
tion program for solar heated swimming pools comprising a total of 
52 installations distributed all over the Community. The CEC con- 
tributed some 40% of the cost of solar equipment and monitoring. 
The performance of solar heating systems at 8 different pools, each 
equipped with solar panels manufactured by Robinsons, was moni- 
tored accurately over a two year period. Four of the pools were 
outdoor and four were indoor - all were large installations for 
school or local authority pools. The project provided useful system 
design experience which has been incorporated into the forthcom- 
ing British Standard Code of Practice on Swimming Pool Solar 
Heating, with which Robinsons have been closely involved. The 
performance results have also been used to validate the computer 
model developed for the British Standards work. This may now be 
reliably used for predicting the performance of future installations 
using collectors either with performance characteristics similar to 
the Robinson type or with different characteristics. 


Thermal performance of 
SDHW-: measured in a solar simulator. Hettinger, H.; 
Rau, K.P. (Commission of the European Communities, Lux- 
embourg. Directorate General Information Market and In- 
novation; Commission of the European Communities, Ispra 
(Italy). Joint Research Centre). 1985. 29p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

An indoor test procedure for measuring the thermal per- 
formance of solar domestic water heaters is proposed and applied 
to ten different systems. This method is based on the ASHRAE 
STANDARD 95-1981:- The measurements are performed using a 
solar simulator with a climatic chamber. A complete performance 
test of a SDHW-system is completed in less than ten days. 


35786 (EUR—10181-EN) 
-systems 


35787 (EUR—10206-EN) European Modelling Group for 
Solar Systems. Final report. Dutre, W.L. (Commission of the 
European Communities, Luxembourg. Directorate General 
Information Market and Innovation). 1985. 439p. Commis- 
sion of the European Communities, Luxembourg. Office of 
Official Publications of the European Communities. 


Energy. 

A detailed and modularly structured simulation program for 
thermal solar systems has been developed, called EMGP2 (Europe- 
an Modelling Group Program 2). The program has the capability of 
handling a large variety of different solar systems which can be 
composed from the available elementary components, subsystems 
and controllers. The program has been validated against the experi- 
mental data obtained from the Solar Pilot Test Facility reference 
systems (another concerted action of the C.E.C.). EMGP2 has been 
used for a comparative system study of different types of solar 
water heaters and different types of combined systems for space 
heating and hot water production. It also constitutes the reference 
for the development of the European simplified methods ESM for 
solar system performance calculations. (orig.). 


35788 (FSEC-CR—152-86) Analytical investigation of the 
desiccant enhanced nocturnal radiation cooling concept. Final 
report. Fairey, P.; Kerestecioglu, A.; Vieira, R. (Florida 
Solar Energy Center, Cape Canaveral (USA)). 30 Apr 1986. 
Contract AC03-84SF12216. 92p. NTIS, PC A05/MF AO1; 
1; GPO Dep. File Number DE86010896. 
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A new concept in desiccant cooling called desiccant en- 
hanced nocturnal radiation is proposed. The concept employs the 
roof of a typical residential building to act as a heat dissipator for 
the energy of sorption produced by a desiccant bed during a night- 
ly adsorption cycle. During the day ambient air and solar radiation 
absorbed by the roof are used to regenerate the desiccant. The resi- 
dence is assumed to contain the thermal and moisture 
storage capacity to take advantage of the daily cycle. This report 
presents results of an analytical investigation of the adsorption and 
desorption cycles of the proposed concept using detailed finite ele- 
ment and boundary element modeling techniques. 


35789 (IEA/SHC/AR—85) IEA solar: working toward 
greater cost-effectiveness. 1985 annual report of the Interna- 
tional Energy Agency Solar Heating and Cooling Programme. 
Blum, S. (ed.). (International Planning Associates, Beltsville, 
MD (USA)). Feb 1986. Contract AC03-83SF11918. 55p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86011521. 

This is the 1985 Annual Report of the International Energy 
Agency Solar Heating and Cooling (SHC) Programme. The format 
of the report has been changed substantially from that of previous 
years. In addition, the report has been given a special theme: 
“Working Toward Greater Cost-Effectiveness.” Section 2 of this 
report, the special theme chapter, discusses the contributions of the 
cooperative activities to achieving more cost-effective solar heating 
and cooling systems. A report on the progress and accomplish- 
ments during 1985 of the current tasks is found in Section 3. Sec- 
tion 4, Appendix, contains a description of each of the tasks as 
background information for those unfamiliar with all or parts of the 
programme. Finally, the Appendix also contains information on 
IEA SHC reports, meetings, Executive Committee Members and 
task technical participants. 


35790 (LBL—20002) Performance comparison of absorp- 
tion and desiccant solar cooling Warren, M.L.; 
Wahlig, M. (Lawrence Berkeley Lab., CA (USA)). Jan 
1986. Contract AC03-76SF00098. 20p. (CONF-860406—8). 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86012020. 

From ASME Solar Energy Division conference; Anaheim, 
CA, USA (14 Apr 1986). 

Cooling systems are required to operate over a wide range 
of outdoor and load conditions; however, the performance of solar 
cooling components is often specified and compared at a typical 
design point such as ARI conditions. A method is presented to di- 
rectly compare the performance of different desiccant and absorp- 
tion cooling systems by using psychrometric analysis of air distribu- 
tion cycles under a range of outdoor conditions that systems en- 
counter over a year. Using analysis of cooling load distributions for 
a small commercial office building in Miami and Phoenix a seasonal 
COP is calculated for each system. The heat input can be provided 
by solar or by an auxiliary heat source, such as natural gas. 


35791 (NP—5901704) Solar energy research outside 
—. Sag mee A.G.; Blum, S.B.; Torrenti, R. (Statens 
a r Byggnadsfo orskning, Stockholm ce 1984. 
(PB—85. 167567/XAB). NTIS (US Sales Only), PC 

/MF A01. File Number DE85901704. 

The state of research on active solar heating in several coun- 
tries outside of Sweden is compiled. The countries involved in- 
clude: the USA, France, Japan, Canada, Italy, and the Netherlands. 
Discussions on the research programs in these countries include 
both solar space heating and solar hot water with the exception of 
Italy which includes solar space heating only. Progress in active 
solar heating research and its relation to the Swedish national pro- 
gram is also briefly discussed. (BCS) 


35792 (SERI/PR—252-2591) Natural convection in a 
closed cavity with variable heating of the floor and one verti- 
cal wall. FY 1984 report. Anderson, R.; Fisher, E.M.; Bohn, 
M. (Solar Energy Research Inst., Golden, CO (USA)). Apr 
1986. Contract AC02-83CH10093. 47p. NTIS, PC A03 
A01; 1; GPO Dep. File Number DE86004456. 
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The objective was to determine the effect of combined heat- 
ing of the floor and wall upon thermal stratification in a closed 
cavity with one cooled wall. The experiments were conducted in a 
1/4-scale, water-filled test cell. The experiments included flow visu- 
alization studies, temperature measurements, and heat transfer meas- 
urements. The experiments were conducted with variable levels of 
floor and wall heating and included the limits of pure floor heating 
and pure wall heating. The results of this research are presented in 
terms of correlations that can be easily incorporated into building 
energy simulation programs. 


35793 (SERI/PR—255-2887) Advanced desiccant materi- 
als research. Czanderna, A.W.; Thomas, T.M. (Solar 
Energy Research Inst., Golden, CO (USA)). May 1986. 
Contract AC02-83CH10093. 38p. NTIS, PC A03/MF A0O1; 
1; GPO Dep. File Number DE86010695. 

The long-range goal of this task is to understand the role of 
surface phenomena in desiccant cooling materials. The background 
information includes a brief introduction to desiccant cooling sys- 
tems (DCS) and the role of the desiccant as a system component. 
The purpose, background, rationale, and long-term technical ap- 
proach for studying advanced desiccant materials are then treated. 
Experimental methods for measuring water vapor sorption by de- 
siccants are described, and the rationale is then given for choosing 
a quartz crystal microbalance (QCM) for measuring sorption isoth- 
erms, rates, and cyclic stability. Background information is given 
about the QCM, including the quartz crystal resonator itself, the 
support structure for the quartz crystal, and the advantages and 
limitations of a QCM. The apparatus assembled and placed into op- 
eration during CY 1985 is described. The functions of the principal 
components of the equipment, i.e., the QCM, vacuum system, pres- 
sure gauges, residual gas analyzer, constant temperature bath, and 
data acquisition system, are described as they relate to the water 
vapor sorption measurements now under way. The criteria for nar- 
rowing the potential candidates as advanced desiccant materials for 
the initial studies are given. Also given is a list of 20 principal can- 
didate materials identified based on the criteria and data available in 
the literature. 


35794 Occupancy analysis results: The DOE passive 
commercial experimental buildings program. Kantrowitz, M. 
(Min Kantrowitz and Associates, Inc., PO Box 792, Albu- 
querque, NM 87103). pp 626 of Solar 85 conference pro- 
Wilson, A.T.; Glennie, W. Boulder, CO; Ameri- 
can Solar Energy Society (1985). (CONF-85 1030—). 
From SOLAR ‘85; Raleigh, NC, USA oe Oct 1985). 
Although passive solar design concepts have been successful- 
ly demonstrated in residential buildings throughout the county, rel- 
atively few commercial buildings have adopted these approaches, 
despite large potential energy savings in that building sector. In 
1979 the U.S. Department of Energy began a research program to 
investigate the potential of passive solar technologies to meet or 
reduce commercial building energy requirements for heating, cool- 
ing and lighting. While early stages of this project have been re- 
ported at previous Passive Solar Conferences, this paper reports on 
the final results of the third phase, Evaluation, focused on deter- 
mining the effects of the passive solar features on BOTH building 
energy consumption and occupant performance. Each of the experi- 
mental buildings in the program was instrumented for measurement 
of actual energy use and was involved in extensive reporting of 
building use patterns and occupant responses. This is the largest 
known attempt to simultaneously evaluate construction and oper- 
ational costs, actualy energy use and occupant effects and reactions 
in nonresidential buildings. 


35795 Dessicant enhanced nocturnal radiation - A new 
passive cooling concept. Fairey, P.; Vieira, R.; Kerestecioglu, 
A. (Florida Solar Energy Center, 300 State Road 401, Cape 
Canaveral, FL 32920). pp 271 of Solar 85 conference pro- 
ceedings. Wilson, A.T.; Glennie, W. Boulder, CO; Ameri- 
oa (1985). (CONF-851030—). Con- 
From SOLAR ‘85; NC, USA 

In the hot, humid climates =e wae 


15 Oct 1985). 

the cooling po- 
tential of traditional passive Sai an is weak. Consis- 
ee 
nocturnal radiation and evaporative cooling potential. High ground 
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temperatures limit earth coupling. High ambient moisture levels 
also adversely affect infiltration loads and human comfort. In addi- 
tion, traditional passive and hybrid cooling techniques affect only 
sensible building loads, further aggravating room humidity levels in 
such buildings. A novel hybrid cooling concept, which augments 
the sensible cooling potential of nocturnal radiation through mois- 
ture removal by solid desiccants has been proposed by the authors. 
The concept employs a daily cycle desiccant system that is thermal- 
ly coupled to a highly conductive and emissive building roof. The 
desiccant adsorption process occurs at night with simultaneous 
dumping of the attendant heat of adsorption to the night sky 
through radiation. The desiccant regeneration cycle occurs during 
the day using solar heated ambient air as the desorption fluid. The 
building provides both thermal and moisture storage capacity to 
offset daily loads. 


jd Massachusetts Multi-Family Passive Solar Pro- 

Experience with performance monitoring of multi- 
family buildings. Noble, E.C.; Lofchie, B. (Commonwealth 
of Massachusetts, Executive "Office of Energy Resources, 
100 Cambridge St., Boston, MA 02202). pp 315 of Solar 85 
conference proceedings. Wilson, A.T.; Glennie, W. Boulder, 
CO; American Solar Energy Society (1985). (CONF- 
851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The Massachesetts Eecutive Office of Energy Resources 
(EOER) through its ongoing Multi-Family Passive Solar Program 
(MFPS) has funded construction for passive solar design features 
and energy conservation measures affecting more than 750 apart- 
ments at 30 different sites in the Commonwealth. The MFPS staff 
have provided design and technical assistance to architects for 
buildings financed by the Commonwealth, administered grants for 
design and construction, and conducted performance evaluations 
after occupancy. This paper compares design estimates with the re- 
sults of monitoring and analysis of utility meter readings at two 
sites, and describes further analysis performed to account for signif- 
icant differences among results. The paper further suggests moni- 
toring and submetering procedures suitable for a multi-family 
dwellings. The housing for the elderly discussed in this paper was 
built by Local Housing Authorities and the Commonwealth's Exec- 
utive Office of Communities and Development (EOCD). ‘Design 
and technical assistance was partially funded by the U.S. Depart- 
ment of Energy, Solar and conservation measures have been funded 
with Massachusetts Energy Bonds under the Alternative Energy 
Property Program. Monitoring equipment was loaned to EOER by 
the Solar Energy Research Institute as part of the Level B Pro- 
gram, and funds for equipment installation and data collection were 
granted by the U.S. DOE. 


35797 The effect of plants on sunspace passive solar heat- 
ing. Best, E.D.; McFarland, R.D. (Los Alamos National 
Laboratory, Los Alamos, NM 87545). pp 448 of Solar 85 
conference proceedings. Wilson, A.T.; Glennie, W. Boulder, 
CO; American Solar Energy Society (1985). (CONF- 
85 1030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The effect of plants on sunspace thermal performance i is in- 
vestigated, based on experiments done in Los Alamos using two 
test rooms with attached sunspaces, which were essentially identi- 
cal except for the presence of plants in one. Performance is related 
to plant transpiration, evaporation from the soil, condensation on 
the glazing and the absorbtance of solar energy by the lightweight 
leaves. Performance effects have been quantified by measurements 
of auxiliary heat consumption in the test rooms and analysed by 
means of energy balance calculations. A method for estimating the 
transpiration rate is presented. 


35798 The influence of geometry on natural convection in 
White, M.D.; Winn, C.B.; Jones, G.F.; Balcomb, 
J.D. (Colorado State ae Fort Collins, CO). pp 75 of 
Solar 85 conference proceedin gs. Wilson, A.T.; Glennie, W. 
Boulder, CO; American So Energy Society (1985). 
(CONF- 851030—). 
From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 
Strong free convection airflows occur within passive solar 
buildings resulting from elevated temperatures of surfaces irradiated 
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by solar energy compared with the cooler surfaces not receiving ra- 
diation. The geometry of a building has a large influence on the di- 
rections and magnitudes of natural airflows, and thus heat transfer 
between zones. This investigation has utilized a variety of reduced- 
scale building configurations to study the effects of geometry on 
natural convection heat transfer. Similarity between the reduced- 
scale model and a full-scale passive solar building is achieved by 
having similar geometries and by replacing air with Freon-12 gas as 
the model's working fluid. Filling the model with Freon-12 gas re- 
sults in similarity in Prandtl numbers and Rayleigh numbers based 
on temperature differences in the range from 10° and 10". Results 
from four geometries are described with an emphasis placed on the 
effects of heat loss on zone temperature stratification shifts. 


35799 Thermal stratification in direct gain passive heat- 
ing systems with variable heating of the floor and one vertical 
wall. Anderson, R.S.; Fisher, E.M.; Bohn, M.S. (Solar 
Energy Research Institute, 1617 Cole Boulevard, a 
Co 1). pp 82 of Solar 85 conference pr 

Wilson, A.T.; Glennie, W. Boulder, CO; American So! 
Energy Society (1985). (CONF-851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

One of the major degrees of freedom available to a passive 
solar designer is the choice of the orientation of the surface that 
absorbs incoming solar energy and converts it to thermal energy. 
This paper reports the results of an experimental study that used a 
1/4-scale, water-filled test cell to examine the interaction between 
the natural convection flows created by horizontal and vertical 
heated surfaces in a single-zone enclosure. The study covered the 
range from pure floor heating to pure wall heating, including vari- 
ous levels of combined floor and wall heating. The presence of a 
cold window or thermal storage surface was simulated by cooling 
the wall directly opposite the heated vertical wall. Flow visualiza- 
tion studies were carried out to determine the structure of the flow 
in the test cell. Correlations are reported for heat transfer, tempera- 
ture distributions, and thermal stratification as a function of the rel- 
ative amount of heating that was provided to the floor and wall of 
the test cell. 


35800 Natural convection airflow and heat transport in 
buildings: results. Balcomb, J.D.; Jones, G.F. 
(Los Alamos National Laboratory, Los Alamos, NM 
87545). pp 88 of Solar 85 conference pi ings. Wilson, 
A.T.; Glennie, W. Boulder, CO; American Solar Energy 
a (1985). (CONF-851030—). 
From ae 85; = ae NC, USA (15 Oct 1985). 
Observations of natural convection airflow in passive solar 


buildings are ane Particular results are given for two build- 
ings supplementing other data already published. A number of gen- 
eralizations based on the monitoring of the 15 buildings are present- 
ed. It is concluded that energy can be reasonable well distributed 
throughout a building by natural convection provided suitable 
openings are present and that the direction of heat transport is 
either horizontally across or upward. 


Description and preliminary 
for natural convection heat and air transport in passive solar 


buildings. Jones, G.F.; Balcomb, J.D. (Los Alamos National 

Los Alamos, NM sit eS 93 of Solar 85 
conference proceedings. W ilson, A.T.; G , W. Boulder, 
CO; American Solar Energy Society (1985). (CONF- 
851030—). 

From SOLAR ‘85; Raleigh, NC, USA (15 Oct 1985). 

The authors propose a transient, quasi-two-dimensional, nu- 
merical model for interzone heat flow and airflow in passive solar 
buildings. The paths for heat flow and airflow are through connect- 
ing apertures such as doorways, hallways, and stairways. The 
model includes the major features that influence interzone convec- 
tion as determined from the results of flow visualization tests, and 
temperature and airflow measurements taken in more than a dozen 


walls which are coupled to a one-dimensional core model for each 
zone. The cores in each zone exchange air and energy through the 
aperture which is modelled by a Bernoulli equation. Preliminary re- 
sults from the model are in general agreement with data obtained in 
full-scale buildings and laboratory experiments. The model predicts 
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room-core temperature stratification of about 2°C/m (1.1°F/ft) and 
maximum aperature velocities of 0.08 m/s (15 ft/min.) for a room- 
to-room temperature difference of 1°F. 


35802 Roofponds ten years later: A critique of the DOE 
report by Rockwell International. Hay, H.R. (Skytherm 
Processes & Engineering, 2424 Wilshire Boulevard, Los An- 
geles, CA 90057). pp 219 of Solar 85 conference proceed- 
ings. Wilson, A.T.; Glennie, W. Boulder, CO; American 
Solar Energy Society (1985). (CONF-851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The report "Roof Pond Systems,” sponsored by the US 
Dept. of Energy solar program, confirms the outstanding advan- 
tages established ten years ago for roofpond thermal control of 
buildings. In 447 pages with 196 references, this report reviews sub- 
sequent research, adds new advantages, widens geographic applica- 
biity, provides thermal transfer data and construction details for 
various roofpond configurations and lists purported disadvantages. 
Flaws in the report offset its virtues of being well edited. profusely 
illustrated, and aimed to fill a dire need. Most objectionable are 
listed “disadvantages” that are largely discounted within the body 
of the report or may be seen as shortcomings of prototype develop- 
ment, unqualified designers, abandoned practices, and persisting 
conditions for which DOE was responsible. Implicit in this history 
of roofpond natural thermal control development is the example of 
minds, funds, and research helping and harming a significant contri- 
bution toward energy conservation during a national energy crisis. 


35803 Passive vapor transport solar heating systems. 
Hedstrom, J.C.; Neeper, D.A. (Los Alamos National Labo- 
ratory, Los Alamos, NM 87545). pp 231 of Solar 85 confer- 
ence proceedings. Wilson, A.T.; Glennie, W. Boulder, CO; 
American Solar Energy Society (1985). (CONF-851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

In the systems under consideration, refrigerant is evaporated 
in a solar collector and condensed in thermal storage for space or 
water heating located within the building at a level below that of 
the collector. Condensed liquid is lifted to an accumulator above 
the collector by the vapor pressure generated in the collector. Tests 
of two systems are described, and it is concluded that one of these 
systems offers distinct advantages. 


35804 International Energy Agency task VIII subtask 
“C” results of design tool evaluation for passive solar design. 
Ahmed, S.F.; Rittelmann, P.R. (Burt Hill Kosar Rittlemann 
Associates, 400 Morgan Center, Butler, PA 16001). pp 246 
of Solar 85 conference proceedings. Wilson, A.T.; Glennie, 
W. Boulder, CO; American Solar Energy Society (1985). 
(CONF-851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

As part of International Energy Agency (IEA) Task VIII 
Subtask “C”, the design tools for passive solar design were evaluat- 
ed. In order to investigate the discrepancies between the design 
tool predictions and standard comparison SERI-RES, a simplified 
buildings analysis was undertaken. The design tool results have also 
been compared with TRNSYS and ESP computer programs. Al- 
though the heat losses and solar gains, as calculated by various 
design tools, are in fairly good agreement, the utilization of solar 
gains to offset heat losses varied considerably. The results of this 
investigation are persented. 


Comparison of Solar Load Ratio predictions with 
ow of five passive solar buildings. Olson, K.R. (Col- 
orado Mountain College, 3000 — Road 114, Glenwood 
Springs, CO 81601). pp 201 of Proceedings of Tntersol 85. 
Ottawa, Ontario; SESCI (1985). (CONF-850604—). 

From INTERSOL ‘85 - Solar energy--the diverse solution; 
oS Canada (23 Jun 1985). 

The Solar Load Ratio (SLR) method of passive solar design 
analysis, developed at Los Alamos National Laboratory, is evaluat- 
ed for accuracy in predicting performance within the 10-15% range 
claimed by its authors. SLR predictions of auxiliary heating re- 
quirements, as performed on an Apple II Computer, are compared 
with actual performances of five passive solar residences in the 
Roaring Fork Valley of Colorado. The residences were monitored 
for Class C (non-instrumented) data which is of similar accuracy to 





4853 / ERA-11/16 


the information available to a designer using SLR. Thermal per- 
formance of designs including direct gain, thermal storage wall, 
sunspace and mixed systems are evaluated. It is concluded that a 
designer using SLR cannot expect accuracy within the 10-15% 
range because sufficiently accurate input data is not available 
during the design process. 


35806 Direct radian ne ee of particle suspensions for 
the production of fuels and chemicals using concentrated sun- 
light. Hunt, A.J.; Ayer, J.; Hull, P.; Miller, F.; Russo, R.; 
Yuen, W. (Lawrence Berkeley Lab., Univ. of California, 
Berkeley, California 94720). pp 450 of Proceedings of Inter- 
sol 85. Ottawa, Ontario; SESCI (1985). (CONF-850604—). 

From INTERSOL '85 - Solar energy--the diverse solution; 
Montreal, Canada (23 Jun 1985). 

This paper describes recent advances in the research pro- 
gram at LBL in understanding the behavior of radiantly heated gas- 
particle suspensions. In particular, the authors are investigating the 
use of gas-particle suspensions to absorb concentrated sunlight to 
supply energy for endothermic chemical reactions. The goal is to 
understand the optical, thermodynamic, and chemical processes in 
solar heated particle suspensions through a balanced program of an- 
alytical and experimental investigations. This work is aimed at es- 
tablishing a technology base supporting new applications of con- 
centrated sunlight for the production of useful fuels and chemicals. 


Long-term performance evaluation of six interme- 
diate-temperature solar industrial process heat systems. Stine, 
B.; Harley, E.L. (Mechanical Engineering Department, 
California State Polytechnic University, Pomona, California 
91768-4062). pp 215 of Proceedings of Intersol 85. Ottawa, 
Ontario; SESCI (1985). (CONF- 850604). 

From INTERSOL ‘85 - Solar energy--the diverse solution; 
Montreal, Canada (23 Jun 1985). 

This paper contains the results of an evaluation of long-term 
performance of six large-scale solar energy systems which produce 
industrial process heat (IPH). The systems operate at temperatures 
ranging from 113°C to 265°C and supply energy in the form of 
steam or pressurized hot water. The systems were constructed 
under a program funded by the Department of Energy. They are 
located throughout the United States and in regions of differing 
solar and climatic conditions as follows: Caterpillar Tractor Com- 
pany, San Leandro, CA; Dow Chemical Company, Dalton, GA; 
Home Laundry, Pasadena, CA; Lone Star Brewery, San Antonio, 
TX; Southern Union Refining Co., Lovington, NM; and USS 
Chemicals Company, Haverhill, OH. Periods of continuous oper- 
ation ranged from 8 months to 1 year during the period October 
1982 to September 1983. All systems use parabolic-trough collector 
fields with aperture areas ranging from 604 m? to 4,682 m* The ob- 
jectives of the experiments were to design, fabricate, test and evalu- 
ate applications of solar energy “for the generation of low- to inter- 
mediate-temperature, industrial process heat.” The objectives of the 
evaluation were to analyze both short-term (clear-day) and long- 
term energy production and to determine the cost of operation and 
maintenance. 


35808 Model for thermally driven heat and air transport 
in passive solar buildings. Jones, G.F.; Balcomb, J.D.; Otis, 
D.R. (Los Alamos National Lab., NM). American Society of 
10985). Engineers, [Paper|; No. 85-WA/HT-69, 1- 
From Winter annual meeting of the American Society of 
Mechanical i ; Miami Beach, FL, USA (17-21 Nov 1985). 
A model for transient interzone heat and air flow transport 
in passive solar buildings is presented incorporating wall boundary 
layers in stratified zones, and with interzone transport via apertures 
(doors and windows). The model includes features that have been 
observed in measurements taken in more than a dozen passive solar 
buildings. The model includes integral formulations of the laminar 
and turbulent boundary layer equations for the vertical walls which 
are then coupled to a one-dimensional core model for each zone. 
The cores in each zone exchange mass and energy through aper- 
tures that are modeled by an orifice type equation. The procedure 
is transient in that time is retained only in the core 
equations which are solved by an explicit method. The model pre- 
dicts room stratification of about 2°C/m (1.1°F/ft) for a room-to- 
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room temperature difference of 0.56°C(1°F) which is in general 
agreement with the data. 38 references, 10 figures, 1 table. 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 35775, 35784, 35785, 35789 


35809 (ANL—86-17) Heat extraction from the ANL re- 
search salt gradient solar pond. Hull, J.R.; Scranton, A.B.; 
Mehta, J.M.; Cho, S.H.; Kasza, K.E. (Argonne National 
Lab., IL (USA)). Feb 1986. Contract W-31-109-ENG-38. 
110p. NTIS, PC A06/MF A01; 1; GPO Dep. File Number 
DE86012088. 

This report documents the design considerations and test re- 
sults of two heat extraction systems for the ANL Research Salt 
Gradient Solar Pond (RSGSP). Since operation began in November 
1980, the RSGSP has been used to study a wide variety of solar 
pond phenomena, and the behavior of the RSGSP without heat ex- 
traction has been well characterized. Heat extraction equipment 
was installed in the spring of 1984, with heat extraction experiments 
conducted the following summer and fall and in the fall of 1985. 
The experiments simulated the use of the solat pond for grain 
drying. Two methods of heat extraction are compared. For both 
methods the heat exchangers are sized for 30 kW, with a peak load 
capability of 60 kW. In the first method, ethylene glycol solution is 
circulated through a plastic-tube heat exchanger submerged in the 
pond to a liquid-to-air fin-tube heat exchanger external to the pond. 
In the second method, hot brine is withdrawn from the bottom of 
the pond, circulated through a brine-to-air heat exchanger, and the 
cooled brine is returned to the bottom of the pond. The brine-to-air 
heat exchanger is constructed from copper-nickel to minimize cor- 
rosion. The effects of both heat extraction methods on the stability 
of the salt gradient are investigated. 


35810 (EUR—10185-EN-FR) Data bank on experimental 
results of solar pilot plants. Vols. 1 and 2. Final report. 
Ployart, R.; Roland, S.; Juignet, N. (CEA Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance 
(France)). 1985. 219p. (In French). Commission of the Eu- 
ropean Communities, Luxembourg. Office of Official Publi- 
cations of the European Communities. 

Energie. 

The main variation of configuration have concerned the 
ratio: surface of collectors/volume of storage; and the thermal iner- 
tia due to the heat transfer circuit. We have tried to carry out a 
statical approach for the direct treatment of the physical measure- 
ments; mainly by the observation of correlations between combined 
variables. This approach is the main topic of this final report. After 
trials on a configuration using two storages in parallel (short term, 
3 m% long term, 20 m°), the conclusion was that the long term 
storage is badly used in such system, on account of the higher pri- 
ority allways given to the short term storage and the relatively 
weak efficiency of the storage of heat energy on long periods. An 
intermediary storage (3 m*) is used to keep the operating period of 
the heat pump as much as possible out of the peak-hours in terms of 
electricity consumption. Optimized working during low-prized elec- 
tricity periods (night) can be managed by a daily forecast of the 
ambient temperature and so, of the heating needs for the house. A 
pre-study has shown, that it is possible to save 30% of the cost of 
the electrical consumed by the same system without management 
operating-time. Unfortunately, the unreliability of the SPTF2-instal- 
lation did not allow to produce large series of data to the data 
bank; nevertheless, a detailed analysis of the efficiency and the per- 
formance of components would allow to develop an accurate 
model of such a system. (orig./HW). 


(EUR—10209-EN) Solar Pilot Test Facility Bel- 
gium. Reconstruction and final operational phase. Final 
report. Debosscher, A.; Dutre, W.L.; Dyck, S. van. (Com- 
mission of the European Communities, Luxembourg. Direc- 
torate General Information Market and Innovation). 1985. 
350p. Commission of the E Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 
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This document reports about the work performed by the 
Belgian participant in the Solar Pilot Test Facility group, under 
contract n° ESA-T-110-B. As the first Belgian Solar Test Facility 
was destroyed by a fire in August 1981, the first chapters of this 
report describe the reconstruction of both Solar Systems. The ap- 
proach taken in this description is to mention the changes which 
were made as compared to the first version, together with the rea- 
sons underlying those changes. Installation descriptors for both 
system are given. The operation sequences for data production 
which were performed with the installation are reported. A final 
chapter summarizes the modelling activities which were entirely 
devoted to Solar System 2, in preparation of the validation work, 
and to evaluate the new system performance. 


35812 (NMRDI—2-71-4240) Instrumentation and per- 
formance evaluation of a gel solar pond in Chamberino, New 
Mexico. Polka, R. (New Mexico Univ., Albuquerque 
(USA). New Mexico Research and Development Inst.). 
May 1986. 221p. wy PC Ai0/MF A0O1 - NMRDI Univ 
of New Mexico, 457 Washington SE, Albuerque, NM 
87108. File Number DE86901457. 

The solar gel pond at the Reward Company in Chamberino, 
New Mexico, is the first commercial application of gel pond tech- 
nology. This work concerns the construction and operation of the 
gel pond, instrumentation, data collection, and subsequent perform- 
ance evaluation of the pond from gel installation in June 1984 
through December 1985. Energy from the pond is utilized as low 
temperature industrial process heat, to preheat inlet air for a meat 
drying oven that is used in the preparation of dog treats at the 
Reward Company. In a gel pond, the non-convecting salt gradient 
layer of a conventional salt gradient pond is replaced by a transpar- 
ent layer of stabilized polymer gel. This gel layer limits heat losses 
from the salt water storage zone below it, while allowing solar ra- 
diation to pass through to the storage zone and be stored for use as 
required by the load. The experience gained during the construc- 
tion and operation of the Reward Company gel pond has aided the 
development of gel pond technology and provided insights for im- 
provements in materials and methods employed in construction and 
maintenance. 


35813 (SERI/PR—255-2835) Polymer reflectors research 
during FY 1985. Schissel, P.; Neidlinger, H.H.; Czanderna, 
A.W. (Solar Energy Research Inst., Golden, CO (USA)). 
May 1986. Caaanaas AC02- 83CH10093. 113p. NTIS, PC 
A06/MF AO1; 1; GPO Dep. File Number DE86010697. 

The long-term Objective of the Silvered Polymer Reflectors 
subtask within the SERI Solar Thermal Program is to develop sil- 
vered polymers that have a high specular reflectance, and to devel- 
op modifications of polymers that will protect the silver and main- 
tain the reflectance in outdoor service environments for many 
years. The specific goals for FY 1985 were to achieve 90% specu- 
lar reflectance within 7 mrad acceptance angle and to achieve ultra- 
violet radiation resistance that prevents detectable degradation 
during short-term accelerated laboratory tests. These goals set as 
intermediate checkpoints have been accomplished toward the long- 
term targets of a solar-weighted hemispherical reflectance of at 
least 90%, a specularity resulting 90% of the solar flux being con- 
tained within a cone angle of 4 to 10 mrad, and a useful life of at 
least 5 years. This document reports the progress accomplished 
during FY 1985. 


ped The core daylighting of commercial buildings using 
lighting heliostats. Robbins, C.L.; Hunter, K.C. (Solar 
Encrgy i Research Institute, 1617 Cole Boulevard, —- 
1). pp 124 of Solar 85 conference proceedin 
Wilson, A.T.; Glennie, W. Boulder, CO; American So! 
Energy Society (1985). (CONF-851030—). 
From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 
Lighting loads in large commercial buildings represent a sub- 
stantial part of the energy use and costs in those buildings. Because 
of the design criteria often used to establish the “footprint” of these 
buildings, 50% or more of the interior space is in the core of the 
building (e.g., more than 20 ft from the perimeter of the building). 
Most traditional daylighting systems are not capable of providing 
high light levels 20 ft from the aperture and are often not appropri- 
ate for illuminating the building core. Part of the daylighting re- 
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search effort at SERI over the past two years has focused on study- 
ing the lighting and energy performance characteristics of using X- 
Y tracking (altitude-azimuth tracking) heliostat systems to reflect 
conditioned sunlight directly into buildings. This paper presents 
findings from this research effort and suggests a method for analyz- 
ing the lighting performance characteristics from such systems. 


35815 Solar pond heat removal using a submerged heat 
exchanger. Hull, J.R.; Scranton, A.B.; Kasza, K.E. (Ar- 
gonne National Laboratory, Argonne, IL 60439). pp 332 of 
Proceedings of Intersol 85. Ottawa, Ontario; SESCI (1985). 
(CONF-850604—). 

From INTERSOL '85 - Solar energy--the diverse solution; 
Montreal, Canada (23 Jun 1985). 

Most salt gradient solar ponds have used the method of 
brine withdrawal and reinjection to extract heat. With this method, 
circulation of hot brine may result in severe corrosion of external 
heat exchangers and other components of the heat extraction 
system. In addition, limitations are placed on heat withdrawal rate 
and diffuser design in order to minimize erosion of the salt gradient. 
In this paper the use of a submerged heat exchanger to remove heat 
from a solar pond is discussed. The discussion of this alternative 
method is based on recent heat extraction experiments at the 1000 
m? ANL Research Salt Gradient Solar Pond (RSGSP) using a sub- 
merged, plastic-tube heat exchanger. The submerged heat exchang- 
er at the RSGSP, donated by the Calmac Corp., consists of two 
mats of 1 cm diameter polypropylene tubes, through which a mix- 
ture of water and ethylene glycol is circulated. The tubes gather in 
manifolds on top of the pond berm and then lead to a fin-tube 
liquid-to-air heat exchanger. The final output of heated air is used 
to simulate grain drying, with an average heat withdrawal rate of 
about 50 kW. A key advantage of the inexpensive and electrically 
nonconductive plastic tubes is that there is no corrosion problem 
due to chemical reaction of the tubes with the salt water. 


1420 Heat Storage 


REFER ALSO TO CITATION(S) 35769, 35774, 35784, 35810 


15 GEOTHERMAL ENERGY 


35816 (DOE/ID/12543—1) Annotated geothermal bibli- 
ography of Utah. Budding, K.E.; Bugden, M.H. (comps.). 
(Utah Geological and Mineral " Survey, Salt Lake City 
(USA)). 1986" Contract FGO07- 841D 12543. 88p. NTIS, PC 
A05/MF A01; GPO Dep. File Number DE86011032. 

Bulletin 121. 

The bibliography includes all the Utah geothermal refer- 
ences through 1984. Some 1985 citations are listed. Geological, geo- 
physical, and tectonic maps and reports are included if they cover a 
high-temperature thermal area. The references are indexed geo- 
graphically either under (1) United States (national studies), (2) re- 
gional - western United States or physiographic province, (3) Utah 
- statewide and regional, or (4) county. Reports concerning a par- 
ticular hot spring or thermal area are listed under both the thermal 
area and the county names. 


1502 Geology And Hydrology Of Geothermal Systems 


35817 (LBL—21171) Mathematical models of thermal 
and chemical transport in geologic media. Lai, C.H. (Law- 
rence Berkeley Lab., CA (USA)). Dec 1985. Contract 
AC03-76SF00098. 21 1p. NTIS, PC A10/MF AO0l1; 1; GPO 
Dep. File Number DE8601 1302. 

Semi-analytical and numerical methods are used to investi- 
gate thermal and chemical transport processes in geolegic media. 
The work is divided into two parts: (1) development of semi-analyt- 
ical models for the analysis of uncoupled isothermal and nonisoth- 
ermal fluid flow in naturally fractured media, and (2) development 
of a high resolution numerical code to address coupled nonisother- 
mal chemical transport in geologic media. A semi-analytical model 
is developed for well test data analysis in naturally fractured reser- 
voirs. A simple approximate analytical solution for pressure buildup 
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and drawdown tests is developed. Methods based on the approxi- 
mate solution are developed for the evaluation of important reser- 
voir properties. Type curves for nonisothermal fluid flow in natu- 
rally fractured media are developed to design injection systems for 
maximum energy in hydrothermal systems. An accurate finite dif- 
ference method for the solution of a convection-diffusion type 
equation is developed. The method is incorporated in a two-dimen- 
sional code to investigate free convection in a porous slab and ki- 
netic silica-water reactions in geothermal systems. A multicompon- 
ent model considering the variations of pressure, temperature and 
silica concentration is developed to interpret the evolution of geo- 
thermal systems during exploitation. 


1503 Geothermal Exploration And Exploration 
Technology 


35818 (EUR—10317-EN) Investigation of the geothermal 
anomaly of Travale/Tuscany by telluric, magnetotelluric and 
ic deep sounding measurements. Berktold, A.J.; 
Dittus, H.J.; amen, K.H.; Teufel, U. (Commission of the 
European Communities, Luxembourg. Directorate General 
Information Market and Innovation; Muenchen Univ. (Ger- 
many, F.R.). Inst. fuer Angewandte Geophysik). 1985. 13p. 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 

As part of an European Community research programme tel- 
luric, magnetotelluric and geomagnetic deep sounding measure- 
ments were undertaken at 40 sites within the geothermal area of 
Travale. In the period range of 6-10000 s the telluric field inside the 
Era graben is strongly polarized and directed - independent of the 

iod - about parallel to the graben strike. The lateral variation of 
the telluric field amplitude is determined mainly-by the distribution 
of the rocks (e.g., the central part of the geothermal anomaly inside 
the graben is correlated with a horst structure of resistive rocks) 
and an influence of the geothermal anomaly on the telluric field dis- 
tribution cannot be observed. The apparent resistivity as well as the 
phase curves are rather similar at all sites within the graben exhibit- 
ing 4-40 Om for periods of 10 s and 50-500 Om for periods of 10000 
s in E-polarisation. In the period range of 10-100 s the E- and B- 
polarisation of magnetotelluric measurements can be interpreted by 
the 2-d effect of the Era graben while with increasing period the 
induced current system becomes more and more 3-d below all sites. 
This limits the determination of the sedimentary cover thickness 
(max. 2500 m) by 1-d and 2-d model calculations to periods of less 
than 100 s. 


1505 Economic And Financial Aspects 
REFER ALSO TO CITATION(S) 35822 
1509 Geothermal Engineering 


35819 (DOE/NV/10322—7) Pleasant Bayou geopres- 
sured/ project, Brazoria County, Texas. 
Final report. Ortego, P.K. (Fenix and Scisson, Inc., Mercu- 
ry, NV (USA)). Jul 1985. Contract ACO08-84NV 10322. 187p. 
NTIS, PC A09/MF AOl; 1; GPO Dep. File Number 
DE86011322. 

Phase II-B production testing of the Pleasant Bayou No. 2 
well began September 22, 1982. The test plan was designed to 
evaluate the capabilities of the geopressured-geothermal reservoir 
during an extended flow period. Tests were conducted to determine 
reservoir areal extent; aquifer fluid properties; fluid property 
change with production; information on reservoir production drive 
mechanism; long-term scale and corrosion control methods; and 
disposal well operations. Operatinal aspects of geopressured-geo- 
thermal production were also evaluated. The test was discontinued 
prematurely in May 1983 because of a production tubing failure. 
Most of the production tubing was recovered from the well and 
cause of the failure was determined. Plans for recompletion of the 
well were prepared. However, the well was not recompleted be- 
cause of funding constraints and/or program rescheduling. In 
March 1984, the Department of Energy, Nevada Operations Office 
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(DOE/NV) directed that the site be placed in a standby-secured 
condition. In August 1984, the site was secured. Routine site main- 
tenance and security was provided during the secured period. 


35820 (LBL—21442) Well test analysis in fractured 
media. Karasaki, K. (Lawrence Berkeley Lab., CA (USA)). 
Apr 1986. Contract AC03-76SF00098. 260p. NTIS, PC 
A12/MF A01; 1; GPO Dep. File Number DE86011301. 

In this study the behavior of fracture systems under well test 
conditions and methods for analyzing well test data from fractured 
media are investigated. Several analytical models are developed to 
be used for analyzing well test data from fractured media. Numeri- 
cal tools that may be used to simulate fluid flow in fractured media 
are also presented. Three types of composite models for constant 
flux tests are investigated. Several slug test models with different 
geometric conditions that may be present in fractured media are 
also investigated. A finite element model that can simulate transient 
fluid flow in fracture networks is used to study the behavior of var- 
ious two-dimensional fracture systems under well test conditions. A 
mesh generator that can be used to model mass and heat flow in a 
fractured-porous media is presented. This model develops an explic- 
it solution in the porous matrix as well as in the discrete fractures. 
Because the model does not require the assumptions of the conven- 
tional double porosity approach, it may be used to simulate cases 
where double porosity models fail. 


service in a 


ellbore. 
bardier, F.A.; Nicholson. (Los Alamos National Laborato- 
ry). pp 205-214 of Proceedings of the SPE drilling confer- 
ence. Dallas, TX; Society of Petroleum Engineers (1986). 
(CONF-860252—). 

From IADC/SPE drilling conference; Dallas, TX, USA (10 
Feb 1986). 

Massive hydraulic fracturing (MHF) from a lower wellbore 
(EE-2) created a large man-made reservoir which did not intersect 
the upper well (EE-3). To create a heat extraction flow loop, the 
upper well was sidetracked and redrilled (EE-3A) down into a mi- 
croseismic cloud around EE-2 mapped during the MHF. The po- 
tential to intersect numerous fracture zones in the redrilled bore 
was apparent from seismicity. To economically and effectively iso- 
late and test these microseismic zones required that a functional 
open hole packer be developed. The packer would be exposed to 
soak temperatures as high as 500°F (260°C) will cool down to 
100°F (40°C) at differential pressures exceeding 5000 psi (35Mpa). 
A functional packer has been designed, manufactured and success- 
fully used for the creation of a hot dry rock (HDR) reservoir. 


1510 Direct Energy Utilization 


35822 (DOE/ET/27027—10) Geothermal heating retrofit 
at the ‘aan State Prison Minimum’ Security Facility. Final 
report, March 1979-January 1986. (Case, Lowe and Hart, 
Inc., Ogden, UT (USA)). 1986. Contract FC07-79ET27027. 
138p. NTIS, PC A07/MF AOI; 1; GPO Dep. File Number 
DE86011044. 

This report is a summary of progress and results of the Utah 
State Prison Geothermal Space Heating Project. Initiated in 1978 
by the Utah State Energy Office and developed with assistance 
from DOE's Division of Geothermal and Hydropower Technol- 
ogies PON program, final construction was completed in 1984. The 
completed system provides space and water heating for the State 
Prison’s Minimum Security Facility. It consists of an artesian flow- 
ing geothermal well, plate heat exchangers, and_ underground distri- 
bution pipeline that connects to the existing hydronic heating 
system in the State Prison’s Minimum Security Facility. Geother- 
mal water disposal consists of a gravity drain line carrying spent 
geothermal water to a cooling pond which discharges into the 
Jordan River, approximately one mile from the well site. The 
system has been in operation for two years with mixed results. Con- 
tinuing operation and maintenance problems have reduced the ex- 
pected seasonal operation from 9 months per year to 3 months. 
Problems with the Minimum Security heating system have reduced 
the expected energy contribution by approximately 60%. To date 
the system has saved the prison approximately $18,060. The total 
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expenditure including resource assessment and development, design, 
construction, performance verification, and reporting is approxi- 
mately $827,558. 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 35817 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 36097 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 35754 


tems (WECS). Oci, T.D.; Curvers, A.; Vandehee, H. (Neth- 
erlands Energy Research Foundation, Petten). May 1985. 
36p. NTIS, PC A03/MF AOI. 

The wind energy production computer program WEPP and 
its applications are described. Loss models for gearbox and genera- 
tors used in the program are treated. Generator loss models for 
synchronous and asynchronous generators are given together with 
four options of turbine mode of control. Wind regime of the turbine 
site is calculated from a Weibull distribution function, with correc- 
tion for turbine height and terrain roughness. Examples of produc- 
ee eee 
sitivity analysis of such calculations are shown. 


35824 Evaluation of a venturi-cum-propeller meter for 

— channel air flow. Stevens, N. (Dept. of Mechanical 

Colorado State Univ.). 8 of Proceedings of the 

ASME winter annual meeting. New York, NY; American 

Society of Mechanical Engineers (1984). (CONF-841201—). 
Contract AC02-80CS30259. 

From ASME winter annual meeting; New Orleans, LA, 


USA (9 Dec 1984). 

Seven model airplane propellers of three different sizes (3- 
240mm, 2-200mm, 2-135mm in diameter) were tested in a low-beta 
venturi to assess the feasibility of a venturi-cum-propeller air flow 
meter. The tests were conducted using a variable speed blower and 
an ASHRAE standard air flow meter to provide known flow rates. 
Results were obtained for propeller vs. average throat velocity in a 
square-section venturi. Throat velocities ranged from 1.2 m/s to 3.4 
m/s. The propellers were tested downstream of a straight, bell- 
mouthed inlet, and downstream of a 90° bend. All rpm data were 
taken with an electronic strobe, while flow rates were calculated by 
measuring the pressure drop across a standard ASME nozzle. 
Throat velocity vs. propeller speed was essentially linear for all 
propellers and all test conditions. ility of the individual 
propellers was within 0.2%. These results show that calibrated pro- 
pellers can be used as an economical way to measure duct flow. 


20 ELECTRIC POWER ENGINEERING 


35825 (DOE/BP—402) Survey of engineering and con- 
struction on 


Office of Engineering and ‘ 5 
NTIS, PC A03/MF AOl; 1; GPO Dep. ile Number 
DE86012272. 

In July and August 1984, ee eae 
tric utilities to determine how they are accomplishing their engi- 
neering and construction activities. The investigation gave particu- 
lar attention to how each utility is responding to reduced system 
load growth and to other conditions that are affecting workloads, 
to what organizational or staffing changes they have made, and to 
their experience with contracting. 
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2001 Power Plants And Power Generation 


REFER ALSO TO CITATION(S) 35395, 35520, 36071, 36262 


35826 (DOE/METC—86/4063) ASPEN simulation of a 
fixed-bed integrated gasification combined-cycle power plant. 
Stone, K.R. (USDOE Morgantown Energy Technology 
Center, WV). Mar 1986. 66p. NTIS, PC A04/MF AOI; 1 
GPO Dep. File Number DE86006614. 

A fixed-bed integrated gasification combined-cycle (IGCC) 
power plant has been modeled using the Advanced System for 
Process ENgineering (ASPEN). The ASPEN simulation is based 
on a conceptual design of a 509-MW IGCC power plant that uses 
British Gas Corporation (BGC)/Lurgi slagging gasifiers and the 
Lurgi acid gas removal process. The 39.3-percent thermal efficien- 
cy of the plant that was calculated by the simulation compares very 
favorably with the 39.4 percent that was reported by EPRI. The 
simulation addresses only thermal performance and does not calcu- 
late capital cost or process economics. Portions of the BGC-IGCC 
simulation flowsheet are based on the SLAGGER fixed-bed gasifier 
model (Stefano May 1985), and the Kellogg-Rust-Westinghouse 
(KRW) iGCC, and the Texaco-IGCC simulations (Stone July 1985) 
that were developed at the Department of Energy (DE), Morgan- 
town Energy Technology Center (METC). The simulation runs in 
32 minutes of Central Processing Unit (CPU) time on the VAX-11/ 
780. The BGC-IGCC simulation was developed to give accurate 
mass and energy balances and to track coal tars and environmental 
species such as SO/sub x/ and NO/sub x/ for a fixed-bed, coal-to- 
electricity system. This simulation is the third in a series of three 
IGCC simulations that represent fluidized-bed, entrained-flow, and 
fixed-bed gasification processes. Alternate process configurations 
can be considered by adding, deleting, or rearranging unit oper- 
ation blocks. The gasifier model is semipredictive; it can properly 
respond to a limited range of coal types and gasifier operating con- 
ditions. However, some models in the flowsheet are based on corre- 
lations that were derived from the EPRI study, and are therefore 
limited to coal types and operating conditions that are reasonably 
close to those given in the EPRI design. 4 refs., 7 figs., 2 tabs. 


35827 (EPRI-AP—4477) Conference on life prediction 
for high-temperature gas turbine materials: 
Weiss, V.; Bakker, W.T. (eds.). (Syracuse Univ., NY (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). Apr 
1986. 430p. (CONF-8508146—). Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920264. 
From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 


(27 Au — 

conference, sponsored by the Electric Power Research 
Institute and organized by the Syracuse University, was the result 
of a National Materials Advisory Board study, commissioned by 
EPRI. The objective of this study was to consider the feasibility of 
developing a land base gas turbine with an inlet temperature over 
1400°C, based on materials technology already developed for jet 
engines. Although the development of a high temperature gas tur- 
bine was found feasible in principle, the committee also indicated 
several areas where additional work was required to transfer tech- 
nology available in the aerospace industry. Further development of 
life predicting methods was one of them. Considering the highly 
inter-disciplinary nature of life prediction methodology, a separate 
conference to assess life prediction methods in more detail was or- 
ganized by a small group of committee members. A 
format was adopted for the conference and the number of conferees 
and papers was limited to assure a high level of interaction between 
the participants. It was found that life prediction methodologies are 
still under development for application in jet engines where the 
service life of critical components is relatively short. Life predic- 
tion methodology for the long service lives required for base 
loaded, land base gas turbines may be quite different, because of 
large differences in duty cycles. Aircraft engines operate relatively 
few hours under full power, but experience many starts and stops, 
with the associated thermal and mechanical fatigue cycles. Land 
base gas turbines operate under full power continuously, but experi- 
ence relatively few thermal cycles, especially when base loaded. 
Recommendations on research especially applicable to large, base 
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loaded gas turbines were made and are given in Section 20 of the 
proceedings. All of the 20 papers have been entered individually 
into EDB and ERA. 


35828 (EPRI-AP—4477, pp 1.1-1.17) Damage evaluation 
and life prediction of high temperature gas turbine materials. 
Coffin, L.F. (General Electric Co., Schenectady, NY). Apr 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 a 

summary this paper describes the concept of in-situ, on- 
line damage monitors for use in advanced land-based gas turbines. 
Their purpose is to provide useful information regarding the 
damage state of critical components during plant operation rather 
than to depend on extrapolation of the up-front design process 
alone to estimate performance. The need for such monitors in- 
creases in importance as the uncertainties in the design process in- 
creases. Increased performance demands require higher stresses, 
temperatures and more severe environments and these act to in- 
crease the extrapolation uncertainties in the design process and em- 
phasize the importance of obtaining damage information during the 
plant's life such that predicted life can be updated as the plant ages. 
The type of monitors used should reflect the damage concern; a 
measure of this is the NMAB study, and, more specifically the life 
prediction conclusions and recommendations given in Appendix I. 
The ability of the monitor to provide damage indicators can lead to 
improved performance by anticipating problems in advance of 
severe damage so that repairs and modifications can be made on a 
timely basis. 7 refs., 4 figs., 1 tab. 


35829 (EPRI-AP—4477, pp 2.1-2.28) Creep life assess- 
ment techniques for fossil power plant boiler pressure parts. 
Viswanathan, R.; Dooley, R.B. (Electric Power Research 
Institute, Palo Alto, CA). Apr 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T186920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 

Although a number of postservice evaluation procedures 
have been applied by the industry, interpretation of the results is 
often clouded in uncertainties due to a lack of a quantitative basis 
for relating observed damage to the remaining life. For instance, 
the progress of creep damage leading up to crack initiation in boiler 
steels needs to be quantitatively characterized in terms of material 
and operation parameters. The effects of environment, stress state, 
and cyclic operation on creep damage need to be considered. The 
validity of the life fraction rule for life assessment needs to be veri- 
fied. For heavy section components, creep crack growth data 
should be generated for typical boiler steels and generalized meth- 
odologies that rationalize crack growth in terms of readily measura- 
ble parameters must be developed. A variety of techniques for life 
assessments of boiler pressure parts operating in the creep regime 
are being evaluated by EPRI. Siguiticans pooguas hes bear mato in 
the areas of (1) relating cavitation and carbide to remain- 
ing life, (2) verification of the life fraction rule, (3) quantification of 
specimen size effects, (4) development and validation of miniature 
specimens, (5) correlation of uniaxial data to multiaxial behavior, 
(6) quantification of the effects of cycling on creep damaged mate- 
rial, (7) development of destructive and nondestructive techniques 
for assessment of dissimilar welds, (8) application of steamside scale 
technique for the tube life prediction, and (9) crack growth and 
methodology applicable to creep conditions. 25 refs., 14 figs. 4 
tabs. 


35830 eed pp 3.1-3.39) Practical life pre- 
thermal-mechanical 


diction methods of gas turbine 
buckets. Russell, E.S. (General Electric Co., Schenectady, 
NY). + 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920264. (CONF- 
8508146—). 


From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 
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Current high temperature fatigue life prediction methods are 
typically only applicable to certain classes of materials and vary in 
their usefulness in practical thermal-mechanical fatigue (TMF) life 
prediction. Such methods are discussed, and the characteristics of a 
practical method are described, particularly in the context of TMF 
of gas turbine buckets. An overview of the thermal fatigue problem 
is given and the current widely-used approach incorporating com- 
ponent analysis and laboratory TMF testing is described. A review 
of life prediction methods which have been applied to TMF fol- 
lows, and these methods are then evaluated and classified as apply- 
ing to either ductile or high-strength materials; nickel-base superal- 
loys used in buckets fall into the latter class. The necessary consid- 
erations for bucket life prediction are discussed, including crack 
growth, constitutive behavior, and the complexities of the actual 
strain-temperature cycle encountered by a bucket in service. For il- 
lustration, it is shown how the essential elements of a bucket cycle 
can be isolated and used in life prediction by making certain ap- 
proximations. 30 refs., 21 figs., 1 tab. 


35831 (EPRI-AP—4477, pp 4.1-4.61) Damage tolerant 

design approach to turbine engine life prediction. Nicholas, 

T.; Laflen, J.H.; Van Stone, R.H. (Air Force Wright Aero- 

nautical Labs., Wright-Patterson Air Force Base, OH; Gen- 

eral Electric Co., Evandale, OH). Apr 1986. Research Re- 
rts Center, Box 50490, Palo Alto, CA 94303. File 
umber TI86920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 

On 30 November 1984 the US Air Force formally adopted 
the Engine Structural Integrity Program (ENSIP) Military Stand- 
ard. The purpose of this standard is to establish performance, 
design development and verification requirements to assure struc- 
tural integrity for engine systems. A review of structural problems 
encountered by previous Air Force engine systems highlighted the 
fact that it is not realistic to assure defect-free structure in fracture 
critical components. The Air Force design philosophy was thus 
changed from one of low cycle fatigue crack initiation, based on 1 
in 1000 components initiating a detectable crack within the design 
lifetime, to one of damage tolerance. Damage tolerance is defined 
as the ability of the engine to resist failure due to the presence of 
flaws, cracks, or other damage for a specified period of usage. 
Under ENSIP, damage tolerance requirements are applied to each 
fracture critical component in the engine. A fracture critical com- 
ponent is defined as a component whose failure will result in proba- 
ble loss of the aircraft as a result of noncontainment or, for single 
engine aircraft, power loss preventing sustained flight either due to 
direct part failure or by causing other progressive part failures. 
ENSIP requires that fracture critical structure components shall be 
capable of maintaining adequate damage tolerance in the presence 
of material, manufacturing, and processing defects. Accurate life 
predictions of turbine engine components can be obtained using a 
damage tolerant design approach. The life prediction methodology 
based on the crack growth life of an assumed initial flaw requires a 
number of technologies. Accurate crack growth modeling is one of 
the key requirements for life prediction under typical spectrum 
loading. This paper reviews a variety of existing interpolative, non- 
interpolative, and superposition crack growth models. 


35832 (EPRI-AP—4477, pp 5.1-5.27) Long-term creep 
response of gas turbine bucket alloys. Embley, G.T.; Kallian 
pur, V.V. (General Electric Co., Schenectady, NY). Apr 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 

This paper discusses structural and environmental aspects of 
high-temperature creep response of gas turbine bucket alloys. In 
order to insure reliable operation for many thousands of hours, test- 
ing that properly accounts for long-term microstructural changes 
and environmental effects is necessary. Long-term results and cor- 
relation with various time-temperature parameters are discussed 
along with the critical issue of the criterion for creep failure. The 
role of coatings and processing are also addressed. Finally, dramat- 
ic improvements in creep strength associated with directional solidi- 
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fication are discussed and related to the creep strain required for 
onset of crack initiation. Prediction of creep behavior of nickel-base 
superalloys used in industrial gas turbine bucket applications re- 
quires development of an extensive long-term creep data base. This 
data base must address the effects of the listed factors. 18 refs., 24 
figs., 1 tab. 


35833 (EPRI-AP—4477, pp 6.1-6.34) Long-term extrapo- 
lation of creep rupture and creep-fatigue properties. Manson, 
S.S.; Kalluri, S. (Case Western Reserve Univ., Cleveland, 
OH). Apr 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File anher 1186920264. (CONF- 
8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Au —. 

report deals with two aspects of the time-dependency 
of the life relations of components of gas turbine engines. The first 
aspect is creep rupture involved in the turbine blades (buckets) 
under steady centrifugal forces, and the second aspect is creep-fa- 
tigue associated primarily with transient thermal gradients, and also 
with mechanical loadings during starts and stops, particularly in re- 
gions of stress concentrations. Our approach in connection with 
creep-rupture relates to the use of the Minimum-Commitment 
Method (MCM), which is a generalization of numerous time-tem- 
perature parameters that have evolved since Larson and Miller first 
proposed the concept in 1952. We shall indicate the importance of 
determining the “stability parameter,” on determining the permissi- 
ble stress for life in the 100,000 hour life range. The time-depend- 
ence aspects of creep-fatigue relate to the life relationships involved 
in the Strainrange-Partitioning Method (SRP), under intense devel- 
opment at the present time as a general method for estimating crack 
initiation life in a part subjected to inelastic strains while the tem- 
perature is in the creep range. It is possible that the effects in the 
two types of tests are not only interrelated, but that one is consider- 
ably more sensitive to the effect than is the other. For example, it is 
possible that the metallurgical changes that influence the stability 
factor A in the creep-rupture analysis, are also the changes that 
cause the creep-fatigue properties to deteriorate. It is, in fact, possi- 
ble that fatigue accelerates the metallurgical change, and that the A 
factor of creep-fatigue can be determined in a shorter time than in 
creep-rupture. Further work will be necessary to pursue this possi- 
bility. 13 refs., 17 figs., 1 tab. 


35834 (EPRI-AP—4477, pp 7.1-7.19) High-temperature 
constitutive models for gas turbine component alloys. Lind- 
holm, U.S. (Southwest Research Institute, San Antonio, 
TX). Apr 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920264. (CONF- 
8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 es y= —— 

effort has been underway to examine the applicabil- 
ity of unified ciate models to high-temperature, time-depend- 
ent inelastic deformation of initially isotropic cast nickel-base alloys. 
This review summarizes the results to date with extensive experi- 
mental vs. model correlations for both uniaxial and biaxial (tension- 
torsion) behavior. This class of constitutive theory is characterized 
by the use of kinetic equations and internal variables with appropri- 
ate evolutionary equations for treating all aspects of inelastic defor- 
mation including plasticity, creep, and siress relaxation under mon- 
otonic or cyclic loading. Correlations are made with two specific 
models, those of Bodner and Parton and of Walker, chosen because 
of significant differences in the flow laws employed. Extensive ex- 
periments were conducted on a cast turbine blade or vane alloy 
(PWA B1900 + Hf) over a wide temperature and strain-rate range. 
Testing included isothermal tension, creep, stress relaxation, and 
cyclic (variable R ratio) loading with and without hold time, 
thermo-mechanical fatigue cycles, and proportional and nonpropor- 
tional biaxial strain cycles. A comparison of test results with model 
predictions leaves the author quite optimistic about the capability of 
the modeling approach. These models, in conjunction with finite 
element structural analysis codes, will allow accurate calculation of 
stress and strain accumulation of components in service. This capa- 
bility, particularly for regions of local stress concentration, is essen- 
tial for reliable input into cumulative damage or crack initiation al- 
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gorithms. An increased coupling between constitutive models de- 
scribing stable deformation states and limit conditions describing 
the initiation of local material instability or failure is needed. 
Recent development of continuum damage models is one approach 
toward this objective. 9 refs., 10 figs. 


35835 (EPRI-AP—4477, pp 11.1-11.22) Relevance of the 
small crack problem to lifetime prediction in gas turbines. 
Lankford, J.; Hudak, S.J. Jr. (Southwest Research Institute, 
San Antonio, TX). Apr 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920264. 
(CONF-8508 146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 

The anomalous behavior of “small” fatigue cracks is summa- 
rized, and the current bases for understanding this phenomenon are 
discussed. The limited literature pertaining to small cracks in 
nickel-base superalloys is reviewed, and the consequence of this be- 
havior upon the lifetime prediction of land-based turbines are evalu- 
ated for a typical case. It is found that evaluation of lifetimes using 
large crack data is nonconservative, especially at lower stress 
(longer lifetimes). Improvement in NDI resolution is shown to lead 
to even greater discrepancy in lifetime estimates based on small 
crack versus large crack growth rate data. It has been known for 
nearly a decade that “small” fatigue cracks may behave differently 
than “large” fatigue cracks subject to nominally equivalent cyclic 
stress intensities (AK). In such cases, it has been found that the 
small cracks tend to grow, on average, at anomalously rapid rates, 
as well as below the thresholds commonly observed for large 
cracks. This has the unfortunate effect of implying that lifetime pre- 
dictions based on the integration of large crack growth rate versus 
AK curves may be nonconservative. The purpose of this paper is to 
summarize the essential small crack problem, define small cracks, 
consider current proposed bases for their peculiar behavior, summa- 
rize the limited data pertaining to small cracks in turbine materials, 
and finally assess the implications of these data for lifetime predic- 
tion in land-based turbines. 25 refs., 8 figs., 1 tab. 


35836 (EPRI-AP—4477, pp 20.1-20.6) Life predictions 
for high-temperature gas turbine materials. Recommendation 
for future research. Bakker, W.T. (ed.). (Electric Power and 
Research Institute, Palo Alto, CA). Apr 1986. Research Re- 
ports Center, Box 50490, Palo to, CA 94303. File 
Number T186920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 

Before a program on crack growth and fatigue failure modes 
in advanced, mainly baseloaded, gas turbine for electric power gen- 
eration can be recommended, it should be established that fatigue- 
induced crack growth is indeed a major cause of failures, when the 
turbine is operating continuously with relatively few shutdowns. 
Because of the very long expected lifetime of most components 
(100,000 hr) cyclic stresses must be close to or below the fatigue 
threshold of the materials used. If crack growth and fatigue are 
indeed possible failure mechanisms, the following areas will prob- 
ably need to be studied in addition to the work going on already in 
the DOD and aeronautical communities. Additional attention 
should be given to the use of monitoring information to calibrate 
the life prediction procedures used in the original design. Broadly, 
monitoring can be done continuously during operation or intermit- 
tently during overhauls; directly by studying changes in materials 
properties as a function of time and crack growth, or indirectly by 
recording operating parameters, temperature, and temperature 
cycles and component behavior by vibration analysis, acoustic 
emission, etc.; nondestructively by physical/chemical measure- 
ments, and destructively by periodically removing a critical compo- 
nent, e.g., a blade (bucket) or vane (nozzle). For each component 
the most informative and cost-effective method should be deter- 
mined. 
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35837 (EPRI-CS—4410) Demonstration of an alternative 
ASME steam turbine generator acceptance test. Final report. 
Cotton, K.C.; Shafer, H.S. (General Electric Co., Schenec- 
tady, NY (USA). Large Steam Turbine-Generator Dept.). 
Jan 1986. 55p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T186920256. 

In a joint demonstration, a much-simplified version of the 
ASME steam turbine generator acceptance test for performance ef- 
ficiency proved as accurate as the standard procedure. Further, in 
an early trial by Wisconsin Power & Light Co., the new procedure 
yielded an estimated one-time saving of $400,000 compared to the 
standard test. 


35838 (EPRI-CS—4554) Heat-rate improvement guide- 
lines for existing fossil plants. Final report. Tome, A.E. Jr.; 
Leaver, D.E.; Brown, R.G. (Delian Corp., Monroeville, PA 
(USA)). May 1986. 318p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920323. 

This report synthesizes the experiences of fossil utilities in 
the area of heat rate improvement into a set of guidelines for use by 
utilities who wish to either begin a heat rate improvement program 
or further refine an already existing program. Every utility, with 
the exception of those with the most sophisticated programs, should 
find information contained within this report that will help them 
improve or enhance their heat rate programs. The report is struc- 
tured to provide guidance to utilities in every phase of a heat rate 
program including: justification, implementation, and continuance. 
The implementation section describes low cost activities which can 
be implemented at many utilities for an immediate improvement in 
heat rate as well as methods for identifying the degraded perform- 
ance of critical plant components which can affect unit perform- 
ance. Through the use of the guidelines presented in this report, 
utilities will be able to structure a heat rate improvement program 
which fits within the limitations of their resources, yet results in the 


optimum performance of their fossil-fired units. 18 refs., 48 figs., 28 
tabs. 


35839 (EPRI-CS—4629) Interim consensus guidelines on 
fossil plant cycle chemistry. Final report. Aschoff, A.F.; Lee, 
Y.H.; Sopocy, D.M.; Jonas, O. (Sargent and Lundy, Chica- 
go, IL (USA)). Jun 1986. 261p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number TI86920324. 

US utilities have been faced with a multitude of water and 
steam control limits disseminated by various groups and manufac- 
turers. These have provided disparate goals for plant personnel and 
management in determining the operating limits for their plants. 
EPRI authorized the preparation of guidelines on fossil plant cycle 
chemistry as part of a research program, RP2712, with the goal to 
reduce forced outages and efficiency losses related to water chemis- 
try, corrosion, and deposition. This report is a unified, specific, and 
comprehensive document that provides the guidance needed for ef- 
fective and economical control of corrosion and deposition. Imple- 
mentation of these Guidelines will help reduce forced outages 
caused by corrosion-induced failures and thereby increase unit 
availability. The Guidelines provide a set of target values and 
action levels for critical sample points throughout the water and 
steam cycle for drum boilers with phosphate treatment; for drum 
boilers with all-volatile treatment; and for once-through boilers. 
They are applicable to baseload and to cycling and peaking oper- 
ation. Corrective actions to be taken when the Guidelines are ex- 
ceeded are also discussed. More general guidelines are given on 
management responsibilities, layup, representative sampling, analyti- 
cal methods, continuous instrumentation, data collection and man- 
agement, and other considerations. The Guidelines and the results 
of the other phases of the EPRI Research Project 2712 should 
bring significant benefits to US utilities at a moderate cost. Modifi- 
cation of portions of the Guidelines to reflect actual, plant-specific 
design characteristics and local operating experience is recommend- 
ed when appropriately justified. 118 refs., 88 figs., 24 tabs. 
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35840 (LA—10668-MS) Design improvements and cost 
reductions for a 5000 MWh superconducting magnetic energy 
storage plant. Part 2. Project final report, October 1985. | 
Loyd, R.J.; Schoenung, S.M.; Nakamura, T.; Lieurance, 
D.W.; Hilal, M.A.; Purcell, J.R. (Bechtel Group, Inc., San 
Francisco, CA (USA)). Apr 1986. Contract W-7405-ENG- 
36. 222p. NTIS, PC A10/MF A011; 1; GPO Dep. File 
Number DE86011744. 

This report presents the results of work performed under 
Los Alamos National Laboratory (LANL) contract number 9-X35- 
J8709-1. The overall objective of this project was to extend the ef- 
forts, reported in LANL report LA-10320-MS, to improve the 
technical and commercial feasibility of superconducting magnetic 
energy storage (SMES) for electric utility load leveling. Unless spe- 
cifically described as a modification, all plant systems are the same 
as those reported in LA-10320-MS or in Electric Power Research 
Institute (EPRI) report EM-3457. 


35841 (NP—6751971) Installation of a demonstration 
plant for seawater desalination by reverse osmosis in unit 7 of 
the 475 MW heat-and-power station of Grosskraftwerk 
Mannheim AG, Final (Grosskraftwerk Mannheim 
A.G. (Germany, F.R.)). 24 Jun 1985. 79p. (In German). 
NTIS (US Sales Only), PC A0O5/MF A0O1. File Number 
DE86751971. 

The suitability of polyamide hollow-fibre modules for fil- 
tered river-water processing was investigated with particular regard 
to the efficiency of reverse osmosis in separating inorganic and or- 
ganic matter. The salt passages of cations and anions are, on aver- 
age, below 10%, while the salt passages of bivalent ions are below 
4%. Organic substances, too, are retained efficiently. (orig./PW). 


35842 (NP—6901408) District heating combined with 
electricity generation in the United Kingdom. ent of 
Energy, London (UK). District Heating Working Party of 
the Combined Heat and Power Group). 1977. 118p. Her 
Majesty's Stationery Office, 49 High Holborn, London 
WCIV 6HB, England. File Number T186901408. 

Energy Paper No. 20. 

The Working Party has analyzed the potential of CHP/dis- 
trict heating and has reached the following conclusions: Combined 
heat and power schemes from large modern power stations would 
save energy. Converting a quarter of the population of the United 
Kingdom to district heating would save about 20 million tons of 
coal equivalent a year in the medium term. With present fuel prices 
and availability, and with a 10% discount rate, there is no econom- 
ic incentive to pursue such schemes in the United Kingdom. The 
most important factors that could lead to their being economic 
would be a significant reduction in test discount rate or an increase 
in fuel price relative to other products. If this occurred, the most 
favorable method of exploitation would be through district heating 
networks in large areas of cities. In the longer term, when oil and 
gas become relatively scarce, the situation is expected to move 
more in favor of combined heat and power. It is possible to identify 
a number of options, each of which may contribute to space heat- 
ing after the turn of the century. The use of district heating from 
large combined heat and power stations would undoubtedly save 
energy compared with these other methods. Estimates of the sav- 
ings achieved by converting 25% of the population to CHP vary 
from 7 to 30 mtce depending on the alternative energy supply 
system available. The analysis indicates that CHP would also be 
cheaper when applied to large areas of big cities. Other possible 
methods include heat pumps and highly insulated dwellings. In 
order to have an appreciable fraction of the country heated by 
CHP by the early part of the next century it would be necessary to 
make an early start. 


35843 Flow distributions in power plants complex hy- 
draulic systems. Safwat, H.H. (Bechtel Power Corp., San 
Francisco, CA). pp 25-32 of Proceedings of the internation- 
al conference on power plant prs ty Fernandez-del- 
Busto, R.; Hetrick, D.L.; Mendez, E. (eds.). Cuernavaca, 
Mexico; Instituto de Investigaciones Electricas (1984). 
(CONF-841115—). 
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From International conference on power plant simulation; 
Mexico City, Mexico (19 Nov 1984). 

A novel approach for arriving at an accurate determination 
of flow distribution in various complex hydraulic systems of a 
power plant is presented. Instead of adopting a conventional 
method to obtain a steady flow solution, a transient flow solution is 
utilized. This method does not require specification of initial guess- 
es and, therefore, offers a unique advantage to the analysis of com- 
plex networks. Results obtained using this approach are compared 
to those obtained using conventional methods. 


35844 Fossil-fueled power plant steady-state simulation 
model, Dunne, J.F.; Fravel, M.T.; Uppal, G.S. (Bechtel 
Power Corp., Ann Arbor, MI). pp 187-194 of Proceedings 
of the international conference on power plant simulation. 
Fernandez-del-Busto, R.; Hetrick, D.L.; Mendez, E. (eds.). 
Cuerna Mexico; Instituto de Investigaciones Electricas 
(1984). (CONF-841115—). 

From International conference on power plant simulation; 
Mexico pene Mexico (19 Nov 1984). 

model developed to sim’ the water and steam portion 

of the Saal power plant cycle for steady-state operating conditions 
is presented. System configuration, equipment performance, and 
plant layout details are input; tables of pertinent performance infor- 
mation for all systems and major pieces of equipment are output. A 
building block approach is used, employing individual equipment 
and system modules. Changes to equipment or systems are reflected 
in the performance data of other affected equipment or systems. 
The results are quite close to actual operating conditions, making 
the model an excellent tool from preliminary design through: start- 
up, and on throughout commercial operation. Several future en- 
hancements are planned including piping or equipment sizing, inte- 
gration with a three-dimensional computer design model, and eco- 
nomic analysis capability. 


2002 Environmental Control Technology 
REFER ALSO TO CITATION(S) 35426, 35455, 35457 


35845 (DOE/ET/17094—2053) Results of the CES high- 

electrostatic precipitator testing 
program at Curtiss-Wright. Final report. Kumar, K.S.; Feld- 
man, P.L.; Jeselsohn, F.S. (Cottrell Environmental Sciences, 
Somerville, NJ (USA)). Sep 1985. Contract AC21- 
80ET17094. 149p. NTIS, PC A07/MF AO1; 1; GPO Dep. 
File Number D 1094. 

This final report to the Department of Energy discusses the 
results of electrostatic precipitator (ESP) testing and evaluation at 
the Government furnished pressurized fluidized bed combustor 
(PFBC) test facility located at the Curtiss-Wright plant in New 
Jersey. A practical hot gas cleanup (HGCU) design for a 660 MWe 
PFBC plant is proposed and costs are estimated for the proposed 
commercial design. Though the concept and engineering feasibility 
of precipitators for PFBC has been established through the present 
work, the need for reliable applications data in actual PFBC envi- 
ronment remains foremost in developing the HGCU technology to- 
wards commercialization. Long term integrated operation of the 
PFBC system, including the precipitator and gas turbine is another 

ity before the perception of high temperature (1600 to 
1650°F) PFBC cycle as a high risk technology can be mollified. 20 
refs., 33 figs., 15 tabs. 


35846 (PB—86-167657/XAB) Water reuse and recycle in 
the US steam-electric-generating industry - an assessment of 
current Se and potential for future applications. Breit- 
stein, L.; Tucker, R.C. (Dames and Moore, W: 

DC (USA)). Jan 1986. 1799p. NTIS, PC A09/MF AO1. 

The study assesses the current and future potential for 
wastewater reuse and recycle by the steam-electric-generating in- 
dustry in the United States. Fifty-three power plants employing one 
or more of the following reuse/recycle measures were identified by 
a literature search and interviews with reuse/recycle experts--cas- 
cading higher-quality wastewaters to lower-quality uses, recirculat- 
ing ash sluice water, using cooling tower makeup or sidestream 
softening, treating and reclaiming wastewaters, using dry-cooling 
systems, and using municipal effluents as plant-intake water. De- 
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tailed case studies were performed on eight of the 53 plants sur- 
veyed. 


35847 (PB—86-167798/XAB) Mitsubishi Heavy Indus- 
tries Technical Review, Vol. 22, No. 3, 1985. (Mitsubishi 
Heavy Industries Ltd., Tokyo (Japan)). 1985. 122p. NTIS, 
PC A0S5/MF AO1. 

Contents include: Niigata Thermal Power Station Unit 3; 
Development of High-Performance Large-capacity Gas Turbine 
and Low NOx Combustor, and their Operation Results at 1090- 
MW Combined Power Plant; Design and Operating Results of 
Large-Capacity Heat Recovery Steam Generator; Mitsubishi Large 
Capacity Geothermal Turbine; Application of HCM9M (low C-9 
Cr-2 Mo) Thick-Wall and Large Diameter Pipes; Development of 
Large Hydraulic Excavator MS1600; Development of a Concrete 
Placing Boom Equipped with Automatic Control System; Design 
Technique for Low Noise Type Construction Machinery; Nonlin- 
ear-Response Characteristics of TLP in Very High Waves; Web 
Behavior on Newspaper Web Rotary Presses; New Products: 
Waste-Heat Boilers for Gas Turbine with Supplementary Firing; 
Ash Handling and Disposal Plants for Lamma Power Station Units 
1,2,&3; Mitsubishi 2000-m* Dry Gas Holder for Chiba Works of 
Kawasaki Steel Corp.; Mitsubishi Forklift Truck, 15-ton Class; Un- 
rivalled Standing Mitsubishi Hydraulic Excavator MAX Series; 
Mitsubishi Full Hydraulic Crawler Drill MCD6G Equipped with 
Air Compressor; Mitsubishi Dismountable Cutter Suction Dredger 
(mini-size series); Mitsubishi CNC Horizontal Boring & Milling Ma- 
chine MAFRS Series; Mitsubishi NC Gear Shaper, SA25NC; New 
Generation Lancer Station Wagon Unveiled; Mitsubishi Pin Type 
Cold Feed Rubber Extruder. 


35848 (PB—86-178126/XAB) Fly-ash resistivity predic- 
tion improvement with emphasis on sulfur trioxide. Final 
report, July 1983-July 1984. Bickelhaupt, R.E. (Southern 
Research Inst., Birmingham, AL (USA)). Mar 1986. 72p. 
(SORI-EAS—85-841). NTIS, PC A04/MF AO1. 

The report gives results of research to improve and extend 
the capabilities of a technique for predicting fly-ash resistivity from 
the ultimate coal analysis and the coal ash composition. Emphasis 
was on determining the quantitative effect of adsorbed sulfuric acid 
vapor on resistivity. Ten fly-ash samples were used in order to have 
a reasonable spectrum of ash composition. Resistivity was deter- 
mined as a function of temperature in air environments containing 5 
and 10% water. Isothermal resistivity was measured for each ash at 
three temperature levels using three concentrations of sulfur triox- 
ide (SOs). With respect to resistivity predictions for conditions not 
including SOs, the present data did not suggest modifying Model I 
of the resistivity prediction. However, the much larger and im- 
proved data base recently acquired with respect to environments 
containing SO; has required a new approach for predicting the 
effect. The report presents these data and illustrates Model II of the 
resistivity prediction. 


35849 Flue gas desulfurization. Im, K.H.; Ahluwalia, 
R.K. (to Dept. of ay ty US Patent 4,547,351. 15 Oct 
1985. Filed date 1 May 1 

PAT-APPL-605951. 

A process and apparatus for removing sulfur oxide from 
combustion gas to form Na,SO, and for reducing the harmful ef- 
fects of NazSO, on auxiliary heat exchangers in which a sodium 
compound is injected into the hot combustion gas forming liquid 
NagSO, in a gas-gas reaction and the resultant gas containing 
NasgSO, is cooled to below about 1150° K. to form particles of 
NaeSO, prior to contact with at least one heat exchanger with the 
cooling being provided by the recycling of combustion gas from a 
cooled zone downstream from the introduction of the cooling gas. 
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35850 (DOE/CE/76245—2) Eighth annual Program In- 
formation Notice. Electric Energy Systems Program. (Ener- 
getics, Inc., Columbia, MD (USA); USDOE Assistant Sec- 
retary for Conservation and Renewable Energy, Washing- 
ton, DC. Office of Energy Storage and Distribution). Dec 
1985. Contract ACO1- 84CE76245, 58p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86006703. 

This eighth edition of the Program Information Notice 
(PIN) has been revised and expanded to provide readers with a 
more comprehensive view of the Electric Energy Systems (EES) 
Program. The basic purpose of the notice is to provide information 
on EES technical progress in research and development specifically 
concerned with the nation’s electric energy system. The introduc- 
tion includes a brief history of EES and its program objectives and 
strategies. The organization of EES is discussed and related to the 
technical research areas. 


(EPRI-EL—4467-Vol.1) Development of the Jet- 
Mole cable-replacement system. Volume 1. Field test pro- 
gram. Brockway, J.E.; Reichman, J.M. (Flow Industries, 
Inc., Kent, WA (USA). Research and Technology Div.). 
May 1986. 33p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T186920346. 

In sequential trials by workers at three utilities, the JetMole 
system proved itself reliable and effective in removing and replac- 
ing damaged underground cable while barely disturbing the land- 
scape. The innovative system - available through manufacturers and 
service contractors - offers utilities benefits in community relations 
as well as savings in construction costs. 


35852 (EPRI-EL—4618) HVDC transmission line insula- 
tor performance. Schneider, H.M.; Zaffanella, L.E. (General 
Electric Co., Lenox, MA (USA)). May 1986. 91p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920337. 

This report describes research conducted to determine the 
influence of different parameters on the HVDC performaice of in- 
sulators in contaminated environments. The development of test 
procedures which simulate the three aspects of contamination phe- 
nomena, namely contaminant deposition, natural washing, and fla- 
shover under humidification, are considered. The large volume of 
data using one type of artificial contamination test method in use at 
the EPRI High Voltage Transmission Research Facility are ana- 
lyzed to determine the effect of variables including polarity of ap- 
plied voltage, insulator string length, nonuniformity of contaminant, 
type of salt, amount and type of nonsoluble material, and insulator 
design. Data from tests conducted with natural wetting cénditions 
are also presented. 
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(USA). Div. of Tec 
trol). Jun 1986. ‘op. D NTIS, PC A19/MF A0O1 - GPO. File 
Number T186901471. 

This document is a monthly publication containing descrip- 
tions of information received and generated by the US NRC. This 
information includes: (1) docketed material associated with civilian 
nuclear power plants and other uses of radioactive materials, and 
(2) nondocketed material received and generated by NRC pertinent 
to its role as a regulatory agency. The following indexes are includ- 
ed: Personal Author Index, Corporate Source Index, Report 
Number Index, and Cross Reference to Principal Documents Index. 
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REFER ALSO TO CITATION(S) 35585, 35586, 35602, 35923, 35926, 35929, 
35930, 35931, 35932, 35933, 35934, 35935, 35936, 35937, 35938, 35939, 35940, 
35941, 35942, 35943, 35944, 35945, 35946, 35950, 35951, 35952, 35953, 35955, 
35960, 35967, 35968, 35981, 35984, 35986, 35987, 36501 


35854 (EPRI-NP—4485) EPRI database for environmen- 


¥ tti, R. (Battelle Columbus Labs., 
(USA)). Apr 1986. 7 231p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number er 7186920303. 

The EDEAC draft report presents the current status of the 
EDEAC System. The report is divided into three sections. A brief 
summry of the project is presented in Section 1 to orient the reader 
and potential database user with the development steps that were 
required to originate and maintain the system. Also within this in- 
troductory section are several appendices that cover the contents of 
the database and present data source information. The appendices 
include (1) a bibliography by author and/or source, (2) an author 
summary by alloy and test type, and (3) a database summary by 
alloy and test type. Section 2 is the EDEAC User’s Guide. This 
section contains all the instructions and examples necessary to use 
EDEAC. Sufficient system details are presented so that a user can 
learn the procedures to access the system and search for and re- 
trieve data. These online procedures permit the generation of re- 
ports in graphical and/or tabular formats. Section 3 of the report 
contains a review of the stainless steel/water data to demonstrate 
the influence of various parameters - temperature, test frequency, 
stress ratio, and oxygen content of the water on the fatigue crack 
growth of 304 stainless steel. The data used for this study were re- 
trieved directly from EDEAC in the graphical formats shown to 
provide rapid data comparison. 28 figs. 


35855 (EPRI-NP—4592-SR) water chemistry 
for BWRs. A status report on the US development program. 
Bilanin, W.; Cubicciotti, D.; Jones, R.; Machiels, A; 
Nelson, L.; Wood, (Electric Power Research Inst., Palo 
Alto, CA (USA). Nuclear Power Div.). Jun 1986. 73p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920339. 

Intergranular stress corrosion cracking (IGSCC) has been re- 
sponsible for nearly 1000 cases of cracking in austenitic stainless 
steel piping systems in boiling water reactors (BWRs). This report 
presents the status of efforts in the United States to prevent IGSCC 
in BWRs during power operation by modifying the chemistry of 
the reactor water. The technical basis for this alternative water 
chemistry, called hydrogen water chemistry (HWC), is described 
and the results are presented of an ongoing in-plant program, at 
Commonwealth Edison’s Dresden-2 plant, to verify the HWC con- 
cept and systematically assess the consequences of using it in an op- 
erating BWR. In addition, progress toward implementation of 
HWC at other US plants is summarized. 36 refs. 


(EPRI-NP—4595) Iodine spiking. Final report. 
(Babcock and Wilcox Co., Lynchburg, VA 
(USA. » i ceadinione Bea Research Center). May 1986. 65p. Re- 
th Reports Center, Box 50490, Palo Alto, CA 94303. 
File } Number T186920333. 

Iodine spiking is a normal occurrence following certain plant 
transients if the reactor core contains fuel with defective cladding. 
A model was developed to calculate the iodine-131 concentration 
in the reactor coolant as a result of spiking. A data base of spiking 
events was collected from the literature and from sampling pro- 

The model was used to predict the coolant concentrations 
for each of these events. Comparison of model predictions and 
measured data showed good agreement for many of the data sets, 
but for several events the agreement was poor. 12 refs. 
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35857 (EPRI-NP—4619) Decay heat measurements and 
predictions of BWR spent fuel. McKinnon, M.A.; Heeb, 
C.M.; Creer, A.M. (Pacific Northwest Labs., Richland, WA 
(USA)). Jun 1986. Contract AC06-76RL01830. 104p. NTIS, 
PC A06/MF AOI; 1 - Research Reports Center, Box 50490, 
Palo Alto, CA 94303; GPO Dep. File Number 
DE86012266. 

Pre-calorimetry decay heat predictions obtained with the 
ORIGEN2 computer code were compared to calorimeter data ob- 
tained for eleven boiling water reactor (BWR) spent fuel assemblies 
using General Electric, Morris Operation’s in-pool calorimeter. Ten 
of the 7 x 7 BWR spent fuel assemblies were obtained from Nebras- 
ka Public Power District's Cooper Nuclear Station. The remaining 
BWR assembly was from Commonwealth Edison’s Dresden Nucle- 
ar Power Plant. The assemblies had burnups ranging from 5.3 to 
27.6 GWD/MTU and had been removed from their respective re- 
actors for 2 or more years. The majority of the assemblies had bur- 
nups of between 20 and 28 GWD/MTU and had been out of the 
reactor 2 to 4 years. The assemblies represent spent fuel that has 
been continuously burned and fuel that has been reinserted. Com- 
parisons of ORIGEN2 pre-calorimetry decay heat predictions with 
ee data showed that predictions agreed with data within 

repeatibility of the experimental data (+--15 Watts or 
= for a 300 Watt BWR assembly). Comparisons of predicted axial 
gamma profiles based on core-averaged axial burnups with meas- 
ured profiles showed difference. These differences may be ex- 
plained by reactor operation with partially inserted control rods. 


35858 (MIT-EL—84-018) Disparities in nuclear power 
plant performance in the United States and the Federal Re- 
public of Germany. Hansen, K.F.; Winje, D.K. (Massachu- 


setts Inst. of Tech., Cambridge (USA). Energy Lab.; Tech- 
nische Univ. Berlin (Germany, F.R.)). Dec 1984. 66p. Mas- 
sachusetts Institute of Technology, Cambridge, MA. File 
Number T185901889. 

This report presents data comparing the performance of 
light water reactors in the United States and the Federal Republic 


of Germany (FRG). The comparisons are made for the years 1980 
to 1983 and include 21 Westinghouse Pressurized Water Reactors 
(PWRs), 22 General Electric Boiling Water Reactors (BWRs) in 
the US; and 6 Kraftwerk Union (KWU) PWRs and 4 KWU BWRs 
in the FRG. Data on capacity losses are presented in a disaggregat- 
ed form for scheduled outages, forced outages, and regulatory im- 
posed outages. Further, within the scheduled and forced outages, 
the data are subdivided into losses associated with the nuclear 
island, the balance of plant, or other causes. The report also sur- 
veys a number of observations relating to the causes of discrepan- 
cies between the US and West Germany. These observations were 
obtained from interviews with executives and engineers in both na- 
tions, including people from vendors, utilities, regulators, and archi- 
tect/engineers. These discussions are distilled into observations re- 
lating to national differences in the broad areas of economics and 
economic regulation, safety regulations, and technical and manage- 
rial differences. 9 refs., 2 figs., 26 tabs. 


35859 (NUREG/CR—4330-Vol.2) Review of light water 
reactor regulatory requirements. Assessment of selected regu- 
latory requirements that may have marginal importance to 
risk. Volume 2. Mullen, M.F.; Bailey, W.J.; Beyer, C.E.; 
Konzek, G.J.; Pelto, P.J.; Scott, W.B. (Pacific Northwest 
Labs., Richland, WA (USA)). Jun 1986. Contract AC06- 
76RL01830. 172p. (PNL—5809-Vol.2). NTIS, PC A08/MF 
AO01 - GPO. File Number T186011842. 

In a study commissioned by the Nuclear Regulatory Com- 
mission (NRC), Pacific Northwest Laboratory (PNL) evaluated the 
costs and benefits of streamlining regulatory requirements in the 
areas of reactor containment leakage rate, main steam isolation 
valve leakage control systems in boiling water reactors (BWRs), 
and NRC fuel system safety reviews. The basic framework for the 
analyses was that presented in the Regulatory Analysis Guidelines 
(NUREG/BR-0058) and in the Handbook for Value-Impact Assess- 
ment (NUREG/CR-3568). The effects of streamlined regulations 
were evaluated in terms of such factors as population dose, individ- 
ual dose, prompt fatalities and injuries, and costs to industry and 
NRC. The results indicate that streamlining the regulatory require- 
ments in all three areas would have little impact on public risk. 


Substantial savings in operating costs may be realized in the areas 
of containment leakage rates and leakage control systems for BWR 
main steam isolation valves. The cost analysis indicates that only 
marginal benefits may be gained by streamlining NRC's safety 
review of fuel system designs. 


35860 (NUREG/CR—4602) Uniqueness of boiling water 
reactor primary water chemistry. Final report, October 1985- 
March 1986. Fox, M.J. (Fox (Michael J.), Cupertino, CA 
(USA)). May 1986. 69p. NTIS, PC A04/MF A0Ol1 - GPO. 
File Number TI86901470. 

This report is a detailed review of Boiling Water Reactor 
(BWR) Primary Water Chemistry. The main question addressed is 
whether the primary water of a BWR is unique from plant to plant 
with respect to its ability to facilitate Intergranular Stress Corrosion 
Cracking (IGSCC) of sensitized Type 304 Stainless Steel. The re- 
sults indicate that BWRs are unique with respect to the ability of 
their primary water to facilitate IGSCC. This uniqueness exists 
under high purity water conditions, and is not a function of tran- 
sient impurities. Furthermore, if electrochemical potential (ECP) 
reflects the ability of BWR primary water to facilitate IGSCC, then 
this ability appears to change with age or reactor operating time. In 
addition, the water chemistry parameters of dissolved oxygen, dis- 
solved hydrogen, and oxygen/hydrogen ratios are significantly dif- 
ferent from one plant to another. These variations appear to be real 
and are difficult to explain with data presently available. It is evi- 
dent that a serious gap exists in the present day understanding of 
BWR primary water chemistry. The report also points out that hy- 
drogen water changes the mode of cracking from intergranulr to 
transgranular, and that the practical significance of the transgranu- 
lar cracking should not be discounted without sufficient experimen- 
tal evidence. 


35861 (PNL-SA—12811) Predicted irradiation effects on 
alloy aging kinetics. Simonen, E.P. (Pacific Northwest 
Labs., Richland, WA (USA)). Jun 1985. Contract AC06- 
76RL01830. 8p. (CONF-850713—12). NTIS (US Sales 

¥), PC A02/MF A01l; GPO Dep. File Number 
Di:86011139. 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

Irradiation was predicted to have significant influences on 
low temperature aging kinetics during low dose irradiation of ferrit- 
ic steel. Fine scale precipitate microstructures were predicted. Nu- 
cleation and growth kinetics controlled by irradiation enhanced dif- 
fusion of solute over short distances were shown to be important. 
Irradiation effects on the production and recovery of dislocation 
line length were also evaluated. Interstitial loop growth dominated 
network recovery processes for Light Water Reactor (LWR) irra- 
diation conditions and the dislocation processes were not sensitive 
to dose rate and temperature. At low dose rates, fine scale irradia- 
tion damage (depleted zones) was susceptible to calculated anneal- 
ing and therefore, dose rate effects were predicted. 12 refs. 


35862 (SAND—86-1134C) Failure mechanisms of LWR 
steel containment buildings subject to severe accident load- 
ings. Clauss, D.B. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 15p. 
(CONF-860507—9). NTIS, PC A02/MF AOl1 - GPO. File 
Number T1I8601 1652. 

From 3. workshop on integrity of containments for nuclear 
power plants; Washington, DC, USA (21 May 1986). 

The potential failure mechanisms in LWR steel containment 
buildings subject to quasi-static pressurization and elevated temper- 
ature are identified. For each failure mechanism, the relevant struc- 
tural response measures are discussed. For mechanisms involving 
leakage, the importance of seal performance is also discussed. Crite- 
ria that can be used to evaluate threshold environments are present- 
ed for several failure mechanisms. Results of tests on scale models 
and seal tests that support the criteria are referenced. 
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35863 (SAND—86-2077C) Leakage potential through me- 
chanical penetrations in a severe accident environment. 
Koenig, L.N. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1986. Contract AC04-76DP00789. 14p. 
(CONF-860507—10). NTIS, PC A02/MF A0Oi - GPO. File 
Number T18601 1654. 

From 3. workshop on integrity of containments for nuclear 
power plants; Washington, DC, USA (21 May 1986). 

paper reviews the findings of an ongoing program, “In- 

tegrity of Containment Penetrations Under Severe Accident 
Loads.” The program is concerned with the leakage modes as well 
as the magnitude of leakage through mechanical penetrations in a 
containment building subject to a severe accident. Seal and gasket 
tests are used to evaluate the effect of radiation aging, thermal 
aging, seal geometry, and seal squeeze on seals and gaskets subject- 
ed to a hypothesized severe accident. The effects on leakage of the 
structural response of equipment hatches, personnel airlocks, and 
drywell heads subjected to severe accident pressures are studied by 
experiments and analyses. The data gathered during this program 
will be used to develop methodologies for predicting leakage. 


35864 (SAND—86-7089) Benefit of extended burnup in 
fuel cycle cost. Franks, W.A.; Geller, L. (Stoller (S.M.) As- 
sociates, New York (USA)). May 1986. Contract AC04- 
76DP00789. 10ip. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE86012084. 

The benefit or cost savings associated with achieving ex- 
tended discharge burnup in the light water reactors expected to op- 
erate between now and the year 2020 are estimated. The study de- 
termines the total system impact of continued DOE support for ex- 
tended burnup R & D versus no further DOE support for extended 
burnup R & D. 


Oe Se Sa 
‘aie via multilevel methods. L: ; Grossman, L.M. 
(Univ. of California, Berkeley, Dept. of ‘Nuclear Engineer- 
ing, eer CA 94720). Nuclear Science and Engineering; 
92: No. 4, 531-544(Apr 1986). 

A multilevel method is applied to the load-following control 
of a boiling water reactor using a nodal reactor model with practi- 
cal operational constraints and thermal limits. Due to the very large 
size of the problem, a decomposition is made using hierarchical 
control techniques. The optimization of the resulting subproblems is 
performed using the feasible direction method. An objective func- 
tional, of quadratic form, is defined to reflect the control objective, 
namely to achieve the desired thermal power (tracking) with mini- 
mum effort, returning to the initial xenon and iodine concentration 
as closely as possible. Nodal source equation and discretized Xe-I 
dynamic equations are formulated as equality constraints, while the 
linear heat generation rate and the rate of power increase are for- 
mulated as inequality constraints. Core flow and control rod posi- 
tion are the control variables. A simplified model of the core is 
used, with 4 x 4 fuel assemblies that have one control rod at the 
center. 


35866 Parametric study on rewetting velocities obtained 
with a two-dimensional heat conduction code. Carbajo, J.J. 
(Oak Ridge National Lab., TN, USA). Nuclear Engineering 
and Design; 92: No. 1, 69-87(Mar 1986). Contract AC0S5- 
840R21400. 

A comprehensive parametric study has been performed to 
quantify the effect of different variables on the rewetting velocity 
in a LWR following a LOCA. To this purpose, a numerical solu- 
tion (RADAX) of the general two-dimensional (axial and radial) 
heat conduction equation in cylindrical geometry has been ob- 
tained. The method used is the alternating-direction implicit proce- 
dure developed by Peaceman and Rachford. The model accounts 
for decay heat generation in the fuel, coolant subcooling, different 
wall temperatures and different heat transfer coefficients across the 
gap and at the clad surface. The two-dimensional model can be re- 
duced to a one-dimensional model by setting the heat conduction in 
either the radial or axial direction to zero. Results with the new 
model agree with previous models and with experimental data. The 
variables studied were: axial and/or radial heat conduction, clad 
temperature, quench temperature, coolant temperature, temperature 
for the onset of nucleate boiling, heat transfer coefficients, stored 


21 NUCLEAR POWER PLANTS 
2102 Power Reactors, Non-breeding, Light-water Moderated, Non-boiling Water Cooled 


and decay heats, clad material and clad thickness. The critical 
thickness (clad thickness for which the calculated rewetting veloci- 
ty remains constant) was also determined and found to be larger 
than the clad thickness of LWR fuel was under usual reflood condi- 
tions. (orig./HP). 
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‘R ALSO TO CITATION(S) — 35586, 35601, 35602, 35854, 35856, 
33858 35859, 35861, 35862, 35863, 35864, 35866, 35914, 35921, 35925, 35927, 
35928, 35929, 35930, 35931, 35932, 35933, 35934, 35935, 35936, 35937, 35938, 
35939, 35941, 35943, 35946, 35947, 35948, 35949, 35950, 35951, 35952, 35953, 
35954, 35955, 35956, 35959, 35961, 35962, 35963, 35964, 35965, 35967, 35968, 
35970, 35984, 35986, 35987, 36003, 36006, 36550 


35867 (CEA-CONF—8185) Neutron noise characteriza- 
tion by a pattern recognition method. Invernizzi, M.; Kaou- 
tar, M. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Inst. de Recherche Technologique 
et de Developpement Industriel (IRDI)). Nov 1985. 15p. (in 
French). (CONF-8511197—1). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86752172. 

From Congress on artificial intelligence and pattern recogni- 
tion; Grenoble, France (25 Nov 1985). 

In this paper, a piecewise approximation algorithm is pro- 
posed. This method is based on a dynamic clustering approach and 
has been compared with two other ones. One presents an applica- 
tion to control rods movements detection and characterization in a 
pressurized water reactor. 


35868 (CEA-CONF—8211) In-reactor corrosion data on 
Fragema fuel, Houdaille, B.; Billot, P.; Thomazet, J.; Ravier, 
G.; Lavoine, B. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Devel ent Industriel (IRDIJ)). 
Oct 1985. 13p. (CONF-8510310—1). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86752176. 

From Technical committee on external cladding in water 
power reactors; Cadarache, France (14 Oct 1985). 

The fuel surveillance programs conducted jointly by the 
Atomic Energy Commission (CEA), Electricite de France (EDF), 
FRAGEMA and Westinghouse have provided fuller knowledge of 
cladding resistance to external corrosion. Confirmation has been 
provided, up to rod burnups of 55000 MWd/tU, that oxidation and 
hydriding were acceptable. Wide scatter in behavior was observed. 
Specific analysis to provide understanding of this scatter were 
therefore launched. The fuel surveillance program is continuing. In 
particular, a crud and oxide layer measurement program is planned 
for 1300 MW and load follow reactors. 


35869 (CEA-CONF—8217) Field application of eddy-cur- 
rent data processing. David, B.; Pigeon, M.; Desarte, G.; 
Ferre, C.; Levy, R. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDJ)). 
Nov 1985. 10p. (CONF-851151—5). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86752173. 

From 11. world conference on nondestructive testing; Las 
Vegas, NV, USA (3 Nov 1985). 

Eddy current examination of tubes in PWR steam generators 
aims at the detection and sizing of the highest amount of flaws. 
Due to considerations of time consumption, it was not realistic to 
perform several tests on the same tube using every time a different 
probe to cover the whole range of foreseeable defects. The circum- 
ferential bobbin coil was accepted as the best compromise and as 
far as French and Belgian plants are concerned, the performance of 
the equipment designed at that time allowed a travel speed of the 
probe of 0.5 m/s. Signal analysis has been based on phase measure- 
ment and the use of phase versus depth calibration curves. The cor- 
rect use of multifrequency principles allowed the suppression of 
unnwanted signals and a level of confidence in the results of flaw 
sizing higher than that given by the use of a single frequency. 
However, as the drawbacks of the solutions adopted were not ig- 
nored, it has become necessary to develop new tools in order to 
meet new requirements. Fundamental works carried out by French 
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Atomic Energy Commission have been adapted to the field and 
two application are described here. 


35870 (CONF-860722—12) Case study of the propagation 
of a small flaw under PWR loading conditions and compari- 
son with the ASME code design life. Comparison of ASME 
Code Sections Ill and XI. Yahr, G.T.; Gwaltney, R.C.; 
Richardson, A.K.; Server, W.L. (Oak Ri — National Lab., 
TN (USA); EG ‘and G Idaho, Inc., Idaho Falls (USA)). 
1986. Contract AC05-840R21400. 29p. NTIS, PC A03/MF 

AOl - GPO. File Number T186005150. 
From ASME ure vessel and piping conference and ex- 


hibi nen IL, USA (20 Jul 198 
? A cooperative ae was ited by EG and G Idaho, 


Inc., and Oak Ridge National Laboratory to investigate the degree 
of conservatism and consistency in the ASME Boiler and Pressure 
Vessel Code Section III fatigue evaluation procedure and Section 
XI flaw acceptance standards. A single, realistic, sample problem 
was analyzed to determine the significance of certain points of criti- 
cism made of an earlier parametric study by staff members of the 
Division of Engineering Standards of the Nuclear Regulatory Com- 
mission. The problem was based on a semielliptical flaw located on 
the inside surface of the hot-leg piping at the reactor vessel safe-end 
weld for the Zion 1 pressurized-water reactor (PWR). Two main 
criteria were used in selecting the problem; first, it should be a 
straight pipe to minimize the computational expense; second, it 
should exhibit as high a cumulative usage factor as possible. Al- 
though the problem selected has one of the highest cumulative 
usage factors of any straight pipe in the primary system of PWRs, 
it is still very low. The Code Section III fatigue usage factor was 
only 0.00046, assuming it was in the as-welded condition, and fa- 
tigue crack-growth analyses predicted negligible crack growth 
during the 40-year design life. When the analyses were extended 
past the design life, the usage factor was less than 1.0 when the 
flaw had propagated to failure. The current study shows that the 
criticism of the earlier report should not detract from the conclu- 
sion that if a component experiences a high level of cyclic stress 
corresponding to a fatigue usage factor near 1.0, very small cracks 
can propagate to unacceptable sizes. 


35871 (EPRI-NP—4458) 1983 workshop on secondary- 
es a ee ee es sone of 
PWR steam generator tubi proceedings. Partridge, M.J. 
(Dominion Engineering, » McLean, VA (USA)). Mar 
1986. 619p. (CONF- ai1287-), Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920317. 

From Workshop on secondary-side stress corrosion cracking 
and intergranular corrosion of PWR steam generator tubing; Clear- 
water Beach, FL, USA (30 Nov 1983). 

This EPRI Workshop on Secondary Side SCC and IGA of 
PWR Steam Generator Tubing was organized in an effort to give 
those working in this area an opportunity to share their results, 
ideas and plans. Topics discussed included: (1) secondary side IGC/ 
SCC - field experience, (2) secondary side IGC/SCC - laboratory 
experience, and (3) secondary side IGC/SCC - plans. 


35872 (EPRI-NP—4563) Return of hideout chemicals in 


temperature reduc- 
report. Sawochka, S.G.; Choi, S.S. (NWT 
Corp., San Jose, CA (USA)). May 1986. 79p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number 1186920329. 

To provide a basis for assessing the value of power reduc- 
tions and shutdown flushing programs for removing impurities from 
PWR steam generators, hideout return data from 10 plants were re- 
viewed. Power reductions to approximately 50 percent generally 
did not lead to significant hideout return nor to a major increase in 
the rate of impurity removal from the steam generators. However, 
variations between plants were observed. Much greater chemical 
return was observed after a shutdown than during the power re- 
duction, thus indicating the value of shutdown soaks and flushes. 
The fraction of the total chemical inventory present in the steam 
generators that could be removed during a shutdown by soaks and 
flushes could not be determined from available data, but there was 
some indication that it was small. Attempts to quantify total hide- 
out based on mass balance during normal operation were unsuccess- 
ful because of higher than anticipated impurity transport rates by 


the steam. Advanced analytical procedures employing radiotracers 
are recommended to researchers attempting to quantify steam trans- 
port rates in future programs. 15 refs., 33 figs., 11 tabs. 


35873 (EPRI-NP—4564) High-sensitivity dissolved-gas 
monitoring system with applications for PWR secondary-side 
chemistry. Snyder, D.T. (Radiological and Chemical Tech- 
nology, Inc., San Jose, CA (USA)). May 1986. 106p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI86920328. 

The development and application of a novel dissolved gas 
measurement technique is described in this report. The technique is 
based on chromatography of gases stripped from water solution. 
The method is significantly more sensitive than earlier gas detection 
techniques, sub-ppb dissolved gas levels being well within the meas- 
urement capability of the system. The system was originally con- 
ceived to determine gas transport in the PWR secondary cycle. As 
such, its capabilities for separating the components of air, viz., ni- 
trogen, oxygen, and argon, were emphasized. In its latest configura- 
tion, the instrument is also capable of detecting other species such 
as hydrogen, carbon dioxide, and low-molecular-weight hydrocar- 
bons. The ability to monitor argon quantitatively has been of real 
value for determining air inleakage in the low-pressure section of 
the secondary cycle, using this minor component of air as a chemi- 
cally inert tracer. Several illustrative examples of applications of 
the dissolved gas measurement system are included in this report. 
The methodology and test results provide an indication of the value 
and range of applicability of the method. An appendix containing 
complete installation and operating instructions for the device is 
also included. The report thus becomes a useful source of informa- 
tion for those planning dissolved gas studies, leak detection pro- 
grams, or other work with the dissolved gas measurement system. 


35874 (EPRI-NP—4565) Theoretical investigation of pipe 
fracture: a . Final report. Kobayashi, A.S.; Emery, 
A.F. (Washington Univ., Seattle (USA). Dept. of Mechani- 
cal Engineering). May 1986. 397p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T186920298. 

This report summarizes the cogent results generated under 
EPRI 231-1 entitled “Theoretical Investigation of Fracture of Re- 
actor Primary Coolant Pipe Welds and Fittings” in three sections. 
The first section describes two interactive, menu-driven minicom- 
puter programs which were developed during the current contract 
EPRI 231-2 entitled “Summary Documentation of 231-1.” The two 
programs, which are based on the results of EPRI 231-1, compute 
the static stress intensity factors in nozzle-cylinder intersections and 
pipe walls and model the axial crack propagation and depressuriza- 
tion in pipes. The second section summarizes the results derived 
from the coupled and uncoupled thermal-hydraulic and shell codes 
as well as the coupled split-ring model and thermal-hydraulic code 
used for dynamic analysis of axial crack propagation in pressurized 
pipes. The third section summarizes the results from the uncoupled 
shell and thermal-hydraulic codes used for dynamic analysis of cir- 
cumferential crack propagation in pressurized pipes. A detailed 
user’s manual for the two interactive computer codes is attached as 
Appendices. 81 figs. 


35875 (EPRI-NP—4614) Evaluation of surface modifica- 
tion techniques for PWR steam generator channel heads. 
Final report. Spalaris, C.N. (Quadrex Corp., Campbell, CA 
(USA)). Jun 1986. 95p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920332. 
Surface modification which were developed under a previ- 
ous EPRI program and then applied to Boiling Water Reactor re- 
placement piping, were modified for treating PWR steam generator 
channel head surfaces. Surface modifications have been shown to 
reduce out-of-core activity build up in BWR and thought to be 
equally effective in PWR circuits as well. Prototypical surface test 
specimens were used to develop techniques appropriate to PWR 
alloy substrates which were then applied to treat the surfaces of a 
spare, full size PWR channel head in a field demonstration. Modi- 
fied surfaces cut from test specimens and pieces removed from the 
field demonstration were submitted to metallurgical inv 
No damage to the substrate alloys was detected as a result of the 
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surface modification processes. Combination of mechanical and 
electropolishing action improved the as fabricated finish by at least 
a factor of 3 for the Inconel plate and factors of 20 for the stainless 
weld overlay. Field demonstration yielded a factor of 10 improve- 
ment in the weld overlay and 30 to 40% in the divider plate. Be- 
cause these surfaces are known to be responsible for 57% of the 
area radioactivity in PWR steam generators in service, prepolishing 
is expected to reduce radiation fields substantially. 31 figs. 


35876 (NUREG/CR—4316) Evaluation of nuclear facili- 
ty decommissioning projects. Status report. Humboldt Bay 
Power Plant Unit 3, SAFSTOR Baumann, 
B.L.; Haffner, D.R.; Miller, R.L.; Scotti, K.S. (UNC Nucle- 
ar Industries, Inc., Richland, WA (USA)). Jun 1986. 105p. 
NTIS, PC A06/MF AO1 - GPO. File Number T186901480. 

This document explains the purpose of the US Nuclear Reg- 
ulatory Commission’s (NRC) Evaluation of Nuclear Facility De- 
commissioning Projects (ENFDP) program and summarizes infor- 
mation concerning the decommissioning of the Humboldt Bay 
Power Plant (HBPP) Unit 3 facility. Preparations to put this facility 
into a custodial safe storage (SAFSTOR) mode are currently 
scheduled for completion by June 30, 1986. This report gives the 
status of activities as of June 1985. A final summary report will be 
issued after completion of this SAFSTOR decommissioning activi- 
ty. Information included in this status report has been collected 
from the facility decommissioning plan, environmental report, and 
other sources made available by the licensee. This data has been 
placed in a computerized data base system which permits data ma- 
nipulation and summarization. A description of the computer re- 
ports that can be generated by the decommissioning data system 
(DDS) for Humboldt Bay and samples of those reports are included 
in this document. 


35877 Role of crack arrest in the evaluation of PWR 
pressure vessel integrity during PTS transients. Cheverton, 
R.D.; Ball, D.G. (Oak Ridge National Lab., TN, USA). En- 
gineering Fracture Mechanics; 23: No. 1, 71-80(1986). Con- 
tract AC05-840R21400. 

The PWR pressurized thermal-shock (PTS) issue, which is 
concerned with the integrity of the reactor pressure vessel during 
postulated overcooling transients, is under intensive investigation 
by the USNRC. The USNRC-sponsored Integrated Pressurized 
Thermal-Shock (IPTS) and the Heavy-Section Steel Technology 
(HSST) Programs are dedicated to a better understanding and a 
timely resolution of the problem. The HSST program is mee 
ing flaw behavior in large cylinders and is also obtaining fracture- 
mechanics-related material properties, while the IPTS program is 
primarily concerned with an estimation of the overall frequency of 
vessel failure and identification of dominant transients and design 
and operating features contributing thereto for specific nuclear 
plants. One important component of the IPTS study is a probabilis- 
tic fracture-mechanics analysis of the reactor vessel, and a point of 
particular interest therein is the role of crack arrest in miitigating 
the consequences of the postulated PTS transients. The HSST pro- 
gram has provided crack-arrest data from small specimens and 
large thermal- and pressure-loaded cylinders that tend to establish 
the validity of the crack-arrest concept for application to the PTS 
problem. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 
REFER ALSO TO CITATION(S) 35974, 35976, 35985 
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White, A.O. (Development my on Oak E Ridge Kiaonal 
Martin Marietta Energy Ridge, 


TN). pp 10 of Proceedings of the ASME winter annual 
meeting. New York, NY; American of Mechanical 
(1984). (CONF-841201—). tract ACO0S5- 

R21400. 
From ASME winter annual meeting; New Orleans, LA, 


USA Coe Dec Hee. 
helium-lubricated circulators were de- 


gas-bearing 
dest bahia, eed eoamnn aaa ee 


21 NUCLEAR POWER PLANTS 
2105 Power Reactors, 


for some 5000 h in a high-pressure, high-temperature helium loop 
used for testing engineering-scale components for high-temperature 
gas-cooled nuclear reactors. Control of gaseous impurities dictated 
the use of gas-bearing circulators. Three circulators in series pro- 
vide helium flows up to 0.47 m*/s (1000 ft?/min) at a head to 78 
kJ/kg (26,000 ft-Ib/sub f//lb/sub m/) at loop pressures from 0.1 to 
10.3 MPa (14.7 to 1500 psia) at circulator inlet temperatures to 
450°C. Each circulator is driven by a water cooled motor rated at 
200 kW at a full operating speed of ~23,500 rpm. A description of 
the circulators and their operating capabilities is given, and a sum- 
mary of the operating experience is discussed. 


35879 temperature, high pressure gas loop - the 

loop (CFTL). Gat, U.; Sanders, J.P.; 

es of H.C. (Oak Ridge National Lab., Oak Ridge, TN). 

5 of Proceedings of the ASME winter annual meeting. 
New York, NY; American Society of Mechanical Engi 
(1984). (CONF-841201—). Contract AC05-840R2 1400. 

From ASME winter annual meeting; New Orleans, LA, 
USA ($ Dec 1984). 

The high-pressure, high-temperature, gas-circulating Compo- 
nent Flow Test Loop located at Oak Ridge National Laboratory 
was designed and constructed utilizing Section III of the ASME 
Boiler & Pressure Vessel Code. The quality assurance program for 
operating and testing is also based on applicable ASME standards. 
Power to a total of 5 MW is available to the test section, and an 
air-cooled heat exchanger rated at 4.4 MW serves as heat sink. The 
three gas-bearing, completely enclosed gas circulators provide a 
maximum flow of 0.47 m°/s at pressures to 10.7 MPa. The control 
system allows for fast transients in pressure, power, temperature, 
and flow; it also supports prolonged unattended steady-state oper- 
ation. The data acquisition system can access and process 10,000 
data points per second. High-temperature gas-cooled reactor com- 
ponents are being tested. 
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REFER ALSO TO CITATION(S) 35917, 35918, 35919, 35920, 35924, 35971, 
a 35975, 35977, 35978, 35979, 35980, 35982, 35990, 35991, 35999, 36007, 


35880 (CEA-CONF—8196) RCC-MR design 

LMFBR components. A useful basic for fusion reactor design 
tools development. Acker, D.; Chevereau, G. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - th ma (France). 
Inst. de Recherche ee ae de Devel =e a 
dustriel I)). Nov 1985 (CONF-851183—2). NTI 

(Us es Only), PC A AOl. File fais 
DE86752174. 


Germany (5 Nov 1985). 
LMFBR and fusion reactors exhibit common features with 


classical cold temperatures to the elevated temperature domain. 


Phan oes 706) Application of the method of finite 
annette te the calculation of turbulent flow in non-circular 
Oe 6 ee (Kernfors- 

en Karlsruhe G.m.b.H. (Germany, F.R.). Stab- 
aan ie ternationale Beziehungen; Ustav a 
Veulan CSKAE. Res (Czechoslovakia)). - 
German). (CONF-8404295—2). NTIS as 


ianske Lazne, Czechoslovakia (2 Apr 1984). 
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Translated from Russian: Primenenie metoda konechnykh 
elementov dlya rascheta turbulentnogo techeniya v pryamykh kana- 
lakh nekruglogo secheniya. 

The applicability Of the method of finite elements for the so- 
lution of such problems is demonstrated with examples of calcula- 
tions of the turbulent velocity field in some types of ducts. The cal- 
culations were done for two main types of square iso-parametric 
finite elements (with four nodes and eight nodes) two types of tur- 
bulence models (algebraic equation for the effective viscosity, an- 
isotropic model with algebraic equations for the length of mixing 
path in the radial direction and along the circumference). (orig.). 


35882 (ORNL—6266) Ase gy on yield data from the 
US/UK joint experiment in the Dounreay Prototype Fast Re- 
actor. Dickens, J.K.; Raman, S. (Oak Ridge National Lab., 
™ or oa 1986. Contract AC05-840OR21400. 65p. 
NTIS, 04/MF AOl; 1; GPO Dep. File Number 
DEBEO11354— 

The United States and the United Kingdom have been en- 
gaged in a joint research program in which samples of fissile and 
fertile actinides have been incorporated in fuel pins and irradiated 
in the Dounreay Prototype Fast Reactor in Scotland. The purpose 
of this portion of the program is to study both the materials behav- 
ior and the nuclear physics results - primarily measurements of the 
fission-product yields in the irradiated samples and secondarily in- 
formation on the amounts of heavy elements in the samples. In the 
measurements high-resolution detectors were used to observe and 
(quantitatively measure) the gamma rays and x rays corresponding 
to the decay of several long-lived radioisotopes. Two series of 
measurements were made, one nine months following the end of 
the irradiation period and another approximately six months later. 


35883 (SAND—86-1106C) In-pile vapor pressure meas- 
urements on UQ, and (U,Pu)O. from 4700 to 8500K. Brei- 
tung, W.; Reil, K.O. (Sandia National Labs., Albuquerque, 
NM (USA); Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.)). 1986. Contract AC04-76DP00789. 7p. 


(CONF-860501—6). NTIS, PC A02/MF A0Oi - GPO. File 
Number T1I86010949. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

Newly developed in-pile techniques were used to measure 
the saturation vapor pressure of unirradiated UO. and (U/sub .77/ 
Pu/sub .23/)O2 from 2150 to 3700 J/g (about 4700 to 8500 K). The 
results were compared to previous pressure-enthalpy and pressure- 
temperature measurements. 19 refs. 


35884 (DOE-tr—6011569) Kalkar Nuclear Power Plant 
(SNR 300). Quarterly report, January 1985. oan 
Brueter-Kernkraftwerksgesellschaft m.b.H. (SBK), Essen 
(Germany, F.R.)). 26 May 1986. Translation source informa- 
tion not available . . NTIS, PC A03/MF A01; 1; GPO 
Dep. — Number DE86011569. 

The secondary systems were filled in January and February 
1985. Malfunctioning of the seals of the Na circulation pumps was 
eliminated so that operation at 30% of rated velocity was possible. 
The pressure and leaktightness tests of the inner containment were 
performed in February and at the beginning of April 1985 with 
positive results. At the end of March 1985 the sodium-cooled fuel 
store was filled. Both procedures were prerequisites for filling the 
reactor tank with sodium. There were delays of up to four weeks in 
the startup procedures for the fuel handling equipment. As a conse- 
quence, heatup of the reactor tank could not be started until the 
beginning of April 1985. The tests dealing with temperature 
changes on the reactor tank internals were completed by mid-April 
1985. For this reason the filling of the reactor tank is postponed to 
the end of April 1985. In order to determine the quickest possible 
processing completion date for the modification permit, TG 7/4(3), 
a further reduced scope of control was agreed upon in consultation 
with the licensing authority. However, at the end of the period 
covered by the recport the licensing decision had not yet been 
made; it can probably not be expected before May 1985. The re- 
vised expert's evaluation report on the emplacement of core ele- 
ments for TG 7/6 was submitted in mid-March 1985. As a result of 
the agreement mentioned above, other construction facts were in- 
cluded in this license. The licensing authority gave July 1985 as the 
earliest date. 
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35885 Overview of the United States fast ar ae and re- 
lated advanced reactor programmes, Wilcox, L.C. (Depart- 
ment of Energy, Washington, DC, USA). pp 49-63-of Fast 
breeder reactors: experience and trends. Vol. 1. rue Tae 
of an international symposium held in Lyons, 22-26 J 
1985. Vienna, Austria; IAEA (1986). (CONF-850722—). 

From International symposium on fast breeder reactors - ex- 
perience and future trends; Lyons, France (22 Jul 1985). 

The DOE programme for FBRs is divided into two parts. 
For near- to mid-term application, research and development ef- 
forts will be devoted to evaluating a new generation of advanced 
converter designs that will share features intended to overcome im- 
pediments now blocking reactor orders in the USA. The focus will 
be on developing smaller (and in some cases modular) units that 
can be shop fabricated, constructed fairly rapidly, and produced 
and licensed on a standardized basis. Emphasis will also be placed 
on developing simpler and more passively safe reactor systems that 
are less dependent on operator intervention for dealing with major 
transients. This approach will be pursued in the further develop- 
ment of high temperature gas reactors and innovative liquid metal 
converter reactors. The LMR converter programme is being 
launched by DOE support of detailed studies on two innovative 
LMR concepts that were competitively selected from among five 
proposals. One of these is a 300 MW(e) concept being pursued by 
Rockwell International. The other is a smaller modular reactor 
being pursued by General Electric. Advances made in LMR con- 
verters will be co-ordinated with LMFBR work. Additionally, at- 
tention will be focused on developing long-lived fuels, and on eval- 
uating innovative breeder concepts. Moreover, together with the 
Electric Power Research Institute, the DOE will develop a large 
pool breeder concept to parallel and extend the large loop design 
that was completed in past co-operative efforts. In other words, the 
large as well as the smaller plant approach will continue to be eval- 
uated and developed as part of the U.S. effort. 


35886 Consolidated fuel reprocessing programme: Analy- 
sis of various options for the breeder fuel cycle in the USA. 
Stradley, J.G.; Burch, W.D.; Yook, H.R. (Oak Ridge Na- 
tional Lab., TN, USA). pp 355-370 of Fast breeder reactors: 
experience and trends. Vol. 1. Proceedings of an interna- 
tional symposium held in Lyons, 22-26 July 1985. Vienna, 
Austria; IAEA (1986). (CONF-850722—). 

From International symposium on fast breeder reactors - ex- 
perience and future trends; Lyons, France (22 Jul 1985). 

The United States Department of Energy (DOE) has estab- 
lished a programme to develop innovative liquid metal reactor 
(LMR) designs to assist in developing future U.S. reactor strategy. 
The paper describes studies in progress to examine various fuel 
cycle strategies that relate to the reactor strategy. Three potential 
fuel cycle options that focus on supporting an initial 1300 MW(e) 
reactor station have been defined: (1) Completion and utilization of 
the Breeder Reprocessing Engineering Test/Secure Automated 
Fabrication (BRET/SAF) in the Fuels and Materials Examination 
Facility (FMEF) at Hanford, Washington; (2) a co-located fuel 
cycle facility; and (3) delayed closure of the fuel cycle for five to 
ten years. The BRET, designed as a development facility, has suffi- 
cient capacity to service the needs of an initial module at an LMR 
station. It appears feasible to increase this capacity and to utilize 
SAF in the FMEF to accommodate the projected output (up to 35 
MtHM/year) from the 1300 MW(e) liquid-metal concepts under 
study. Plans developed within the United States Consolidated Man- 
agement Office for an initial reactor project have envisioned that 
cost savings could be realized by delaying the closure of the fuel 
cycle as long as supplies of plutonium could be obtained relatively 
inexpensively. This might prove to be only five to ten years, but 
even that period might be long enough for the fuel cycle costs to 
be spread over more than one reactor rather than loaded on the ini- 
tial project. This concept is being explored as is the question of the 
future coupling of a light water reactor reprocessing industry for 
plutonium supply to breeder recycle. 
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35887 Considerations of NRC influence on technical 
design features of the CRBRP. Kelly, W.L. (C & E/Tech. 
Branch, Clinch River Breeder Reactor Plant Project, Oak 
Ridge, TN 37831). pp 8 of Proceedings of the ASME 
winter annual meeting. New York, NY; American Society 
of Mechanical Engineers (1984). (CONF-841201—). 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

A review of technical discussions with the NRC demon- 
strates the basis upon which decisions were made to include a 
Loose Parts Monitoring System in the Clinch River Breeder Reac- 
tor Plant (CRBRP). These discussions further reveal the basis upon 
which the coolant boundary Leak Detection System was made a 
safety grade system requiring redundancy or diversity in the Pri- 
mary Heat Transport System, the Direct Heat Removal System and 
the Ex-Vessel Storage System. The relationship to industry stand- 
ards and regulatory guides are addressed. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


35888 (LA-UR—86-1567) Transient performance investi- 
gation of a space power system heat pipe. Merrigan, M.A.; 
Keddy, E.S.; Sena, J.T. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 9p. (CONF- 
860612—6). NTIS, PC A03. File Number DE86011262. 

From 4. AIAA/ASME thermophysics and heat transfer con- 
ference; Boston, MA, USA (2 Jun 1986). 

Start-up, shut-down, and peak power tests have been con- 
ducted with a molybdenum-lithium heat pipe at temperatures to 
1500 K. The heat pipe was radiation coupled to a water cooled cal- 
orimeter for the tests with rf induction heating used for the input to 
the evaporator region. Maximum power throughput in the tests was 
36.8 kw corresponding to a power density of 23 kw/cm? for the 1.4 
cm diameter vapor space of the annular wick heat pipe. The corre- 
sponding evaporator flux density was approximately 150 w/cm? 
over an evaporator length of 40 cm at peak power. Condenser 
length for the tests was approximately 3.0 m. A variable geometry 
radiation shield was used to vary the load on the heat pipe during 
the tests. Results of the tests showed that liquid depletion in the 
evaporator region of the heat pipe could occur in shut-down and 
prevent restart of the heat pipe. Changes in surface emissivity of 
the heat pipe condenser surface were shown to affect the shut- 
down and re-start limits. 12 figs. 


2107 Regulation And Licensing 


REFER ALSO TO CITATION(S) 35859, 35925, 35927 


35889 (NUREG—0540-Vol.7-No.11) Title list of docu- 
ments made publicly available, November 1-30, 1985. Volume 
7, No. 11. (Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Technical Information and Document 
Control). Dec 1985. 410p. NTIS, PC A18/MF A0Ol - GPO. 
File Number T1I86901407. 

The Title List of Documents Made Publicly Available con- 
tains descriptions of the information received and generated by the 
US Nuclear Regulatory Commission (NRC) during November 
1985. This information includes: (1) docketed material associated 
with civilian nuclear power plants and other uses of radioactive 
materials and (2) nondocketed material received and generated by 
NRC pertinent to its role as a regulatory agency. 


35899  #_(NUREG—1021) Operator licensing examiner 
standards. (Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Human Factors Safety). Oct 1983. 227p. 
NTIS, PC All/MF AO! - GPO. File Number T186901363. 

The Operator Licensing Examiner Standards provide policy 
and guidance to NRC examiners and establish the procedures and 
practices for examining and licensing of applicants for NRC opera- 
tor licenses pursuant to Part 55 of Title 10 of the Code of Federal 
Regulations (10 CFR 55). They are intended to assist NRC examin- 
ers and facility licensees to understand the examination process 
better and to provide for equitable and consistent administration of 
examinations to all applicants by NRC examiners. These standards 
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are not a substitute for the operator licensing regulations and are 
subject to revision or other internal operator examination licensing 
policy changes. As appropriate, these standards will be revised peri- 
odically to accommodate comments and reflect new information or 
experience. 


(PNL-SA—13603) Improving the development, use 
and control of maintenance procedures. Morgenstern, M.H.; 
Barnes, V.E.; Radford, L.R.; Wheeler, W.A.; Badalamente, 
R.V. (Pacific Northwest Labs., Richland, WA (USA)). Dec 
1985. Contract AC06-76RL01830. 9p. (CONF-860311—6). 
NTIS, PC A02/MF A0Oi - GPO; GPO Dep. File Number 
1186011110. 

From Nuclear power plant maintenance meeting; Salt Lake 
City, UT, USA (23 Mar 1986). 

This paper describes the results of a project conducted for 
the US Nuclear R Regulatory Commission (NRC) to assess and docu- 
ment the need for guidance or regulatory involvement by the NRC 
in the development, upgrading, use and control of maintenance pro- 
cedures in US nuclear power plants. Presented are the findings of 
the following activities: (1) a survey of current maintenance proce- 
dure practices in seven US nuclear power plants; (2) a review and 
analysis of plant administrative and maintenance procedures; (3) a 
survey of maintenance procedure practices in industries that share 
some characteristics with the nuclear industry; and (4) a review of 
the research pertaining to job performance aids and a brief analysis 
of their applicability to maintenance in nuclear power plants. Based 
on these findings, several recommendations to upgrade maintenance 
procedures are offered. 
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REFER ALSO TO CITATION(S) 35911 


Simplified spin cutoff factors for , cog level 
reaction 


densities in precompound nuclear Fu, C.Y. 
(Oak Ridge National Laboratory, Oak Ridge, TN 3783 1). 
Nuclear Science and Engineering; 92: No. 3, vp(Mar 1986). 

A logical first step toward incorporating a precompound nu- 
clear reaction theory in the Hauser-Feshbach formalism, widely 
used for compound reaction cross-section calculations, is to develop 
unified level density formulas needed for the two parts of the calcu- 
lation. An advanced, simplified formulation of the spin cutoff fac- 
tors for particle-hole level densities, based on the uniform pairing 
model, is presented. This simplified formula, explicitly dependent 
on the excitation energy and the exciton number, is easy to use for 
the precompound part of the calculation and is shown to be consist- 
ent with the formula used for the Hauser-Feshbach part of the cal- 
culation. Differences between the present approach and.a previous 
one are analyzed. 


35893 A Monte Carlo learning/biasing experiment with 
intelligent random numbers. Booth, T.E. (Los Alamos Na- 
tional Laboratory, Los Alamos, NM 87545). Nuclear Science 
and Engineering; 92: No. 3, 465-481(Mar 1986). 

A Monte Carlo learning and biasing technique that does its 
learning and biasing in the random number space rather than the 
physical phase space is described. The technique is probably appli- 
cable to all linear Monte Carlo problems, but no proof is provided 
here. Instead, the technique is illustrated with a simple Monte Carlo 
transport problem. Problems encountered, problems solved, and 
speculations about future progress are discussed. 


35894 Nonlinear DSA difference schemes for radiative 
transfer applications. Clark, B.A. (Applied Theoretical Phys- 
ics Div., Univ. of California, Los Alamos National Lab., 
Los Alamos, NM). pp 426-439 of Proceedings of an interna- 
tional meeting on advances in nuclear engineering computa- 
tional methods. Volume 2. LaGrange Park, IL; American 
Nuclear Society (1985). (CONF-850411—). 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 
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A new 3-point nonlinear difference scheme for Diffusion 
Synthetic Acceleration of the radiation transport equation is de- 
scribed. The new scheme is compared with the standard 1-point 
method on two test problems. In addition, the two DSA methods 
are used to accelerate a variety of discrete-ordinates difference 
schemes. The methods are very effective in accelerating the con- 
vergence of the transport iteration. Each of the DSA methods is 
accelerated by grey, or one-group, diffusion acceleration equation, 
which is also successful in increasing efficiency. The new 3-point 
method is at least 50% faster than the 1-point DSA method, the 
advantage grows with increasing difficulty of the problem and 
tighter convergence criteria. The new acceleration method reduces 
computer time by at least 1 order of magnitude compared to unac- 
celerated calculations. 


methods for numeri- 
cal transport problems. Larsen, E.W. (Univ. of California, 
Los Alamos National Lab., Los Alamos, NM 87545). Pp 
413-425 of Proceedings of an international meeting on 
vances in nuclear engineering computational methods. 
Volume 2. LaGrange Park, IL; American Nuclear Society 
(1985). (CONF-850411—). 

From International on advances in nuclear engineer: 
ing computational methods; nln TN, USA * Oo DS) mab 38). 
a class of "Projected Discrete-Ordinates 

described for obtaining iterative solutions of eae 
problems with convergence rates le to those observed 
using Diffusion Synthetic Acceleration (DSA). The spatially discre- 
tized PDO solutions are generally not equal to the DSA solutions, 
but unlike DSA, which requires great care in the use of spatial dis- 
cretizations to preserve stability, the PDO solutions remain stable 
and rapidly convergent with essentially arbitrary spatial discretiza- 
tions. Numerical results are presented which illustrate the rapid 
convergence and the accuracy of solutions obtained using PDO 
methods with commonplace differencing methods. 


A three-dimensional simulator neutronics transient 
Seanidinihe Sui wed aouateen. Gangory, 20. (Z.1. Du 
Pont de Nemours and Co., Inc., Savannah River Lab., 
Aiken, SC 29808). Pp 103-115 of Proceedings of an interna- 
tional meeting on advances in nuclear computa- 
tional methods. Volume 1. La e Park, IL; American 
Nuclear Society (1985). (CONF-850411—). Contract AC09- 
76SRO00001. 

From International meeting on advances in nuclear engineer- 
computational methods; Knoxville, TN, USA (9 Apr 198 
ns A three-dimensional (3D), transien’ Sess bancien hes Gams > 
itibind tx dell a dis Saeeates aati Inada mecha oe 
lators and in other applications employing a simple 3D model. The 
problem specification is presented together with a reference solu- 
tion obtained from a brute-force, explicit integration of the relevant 


From International meeting on advances in nuclear engineer- 
methods; Knoxville, TN, USA (9 Apr 1985). 
SM solves the two-dimensional, cilenes = 


equations in rectangular (x-y) and cylindrical (r-z) geometries using 
a banded triangular mesh. and adjoint, inhomogeneous and 
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discrete-ordinates, space-angle sweeping scheme. Chebyshev-Lebe- 
dev acceleration is used for the outer iterations while the Lyuster- 
nik-Wagner acceleration method is used for the inner interations. 


35898 Parallel S/sub N/ iteration schemes. Wienke, 
B.R.; Hiromoto, R.E. (Computing and Communications 
Div., Los Alamos National Lab., Los Alamos, NM 87544). 
pp 72-85 of Proceedings of an international meeting on ad- 
vances in nuclear engineering computational methods. 
Volume 1. LaGrange Park, IL; American Nuclear Society 
(1985). (CONF-850411—). 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

e interative, multigroup, discrete ordinates (S/sub N/) 
representation for the linear transport equation enjoys widespread 
computational use and popularity. Serial iteration schemes and nu- 
merical algorithms developed over the years provide a timely 
framework for parallel extension. On the Denelcor HEP, the au- 
thors investigate three parallel iteration schemes (two chaotic, one 
ordered) for solving the one-dimensional S/sub N/ transport equa- 
tion. Concurrent inner sweeps, coupled acceleration techniques, 
synchronized inner-outer loops, and chaotic iteration are described 
and results of computations are contrasted. The multigroup repre- 
sentation and serial iteration methods are also reviewed. The au- 
thors examine an ordered and chaotic strategy, with and without 
concurrent rebalance and diffusion acceleration, which efficiently 
support high degrees of parallelization and appear to be robust and 
viable parallel iteration techniques. The standard inner-outer tech- 
nique, presently employed in a majority or production S/sub N/ 
codes, is a weaker parallel iteration strategy. Chaotic iteration, 
heretofore difficult to simulate on serial machines, holds promise 
and appears to converge faster than ordered schemes. Actual paral- 
lel speedup and efficiency are high and payoff appears substantial. 


35899 Vectorization of transport and diffusion oe 
tions on the CDC Cyber 205. Abu-Shumays, IK. (Bettis 
Atomic Power Lab., West Mifflin, PA 15122-0079). pp 33- 
56 of Proceedings of an international meeting on advances 
in nuclear engineering computational methods. Volume 1. 
LaGrange Park, IL; American Nuclear Society (1985). 
(CONF-850411—). Contract AC11-76PN00014. 

From International meeting on advances in nuclear engineer- 
ing og methods; Knoxville, TN, USA (9 Apr 1985). 

work focuses on development and testing of alternative 

numerical methods and computational algorithms specifically de- 
signed for the vectorization of transport and diffusion computations 
on a Control Data Corporation (CDC) Cyber 205 vector computer. 
The first part of the report summarizes and compares two solution 
methods for the discrete ordinates approximation to the transport 
equation. Factors of 4 to 7 reduction in run times for certain large 
transport problems were achieved on a Cyber 205 as compared 
with run times on a CDC-7600. The second part of the paper deals 
with the solution of tridiagonal systems of linear equations which is 
a central part for several efficient numerical methods for multidi- 
mensional diffusion computations and which is also essential for 
fluid flow and other physics and engineering problems. Among the 
methods tested, a combined odd-even cyclic reduction and modi- 
fied Cholesky factorization algorithm for solving linear symmetric 
positive definite tridiagonal systems is found to be the most effec- 
tive for these systems on a Cyber 205. For large tridiagonal sys- 
tems, computation with this algorithm is an order of magnitude 
faster on a Cyber 205 than computation with the best algorithm for 
tridiagonal systems on a CDC-7600. 


35900 TWOHEX: A code package for two-dimensional, 
neutral-particle transport in equilateral meshes. 
Walters, W.F.; Brinkley, F.W.; Marr, D.R. (Los Alamos 


National Lab., Los Alamos, NM 87544). pp 164-166 of Pro- 
cesdings of an international meeting on advances in nuclear 
engineering computational methods. Volume 1. LaGrange 
oats = American Nuclear Society (1985). (CO 
From International meeting on advances in nuclear engineer- 
ing methods; Knoxville, TN, USA (9 Apr 1985). 
'OHEX solves the two-dimensional multigroup transport 
equation on an equilateral triangular mesh in the x,y plane. Both 
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regular and adjoint, inhomogeneous (fixed source) and homogene- 
ous problems are solved. Three problem domains are treated by 
TWOHEX. The “whole core” domain is a 60-degree parallelogram 
with vacuum boundary conditions on each face. The "third core” 
domain is a 120-degree parallelogram with two vacuum and two 
rotational boundary conditions. The “sixth core” domain is a 60- 
degree parallelogram with two vacuum and two rotational bounda- 
ry conditions. General anisotropic scattering is allowed and an an- 
isotropic inhomogeneous source may be input as cell averages. 


35901 Augmented weighted diamond form of the linear 
nodal scheme for Cartesian coordinate systems. Walters, 
W.F. (Los Alamos National Lab., Los Alamos, NM 87544). 
pp 452-460 of Proceedings of an international meeting on 
advances in nuclear engineering computational methods. 
Volume 2. LaGrange Park, IL; American Nuclear Society 
(1985). (CONF-850411—). 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

e equations of the high order linear n numerical 


scheme are cast in an augmented weighted difference form for 
three dimensional cartesian nodes. The coupling exhibited by these 
equations indicate that this new algorithm is simpler and hence 
faster than previous nodal schemes of this degree of accuracy. A 
well-logging problem and a fast reactor problem are examined. The 
new scheme developed here is compared with the classical linear- 
linear nodal scheme and the diamond difference scheme. For the 
well-logging problem, it is found that the new scheme is both faster 
and simpler than the classical linear-linear nodal scheme while sac- 
rificing little in accuracy. Even though the new scheme is more ac- 
curate than the diamond difference scheme for the reactor problem, 
the results indicate that state of the art acceleration methods are 
needed for nodal schemes. 


2202 Components And Accessories 


— ALSO TO CITATION(S) 35992, 35993, 35994, 35995, 35996, 35997, 


35902 (NUREG/CR—4548) Correlation of electrical re- 
actor cable failure with materials degradation. Stuetzer, O.M. 
(Sandia National Labs., Albuquerque, NM (USA)). Mar 
1986. Contract AC04-76DP00789. 123p. (SAND—86-0494). 
NTIS, PC A06/MF AOl1 - GPO. File Number T1I86010812. 

Complete circuit failure (shortout) of electrical cables typi- 
cally used in nuclear power plant containments is investigated. Fail- 
ure modes are correlated with the mechanical deterioration of the 
elastomeric cable materials. It is found that for normal reactor op- 
eration, electrical cables are reliable and safe over very long peri- 
ods. During high temperature excursions, however, cables pulled 
across corners under high stress may short out due to conductor 
creep. Severe cracking will occur in short times during high tem- 
peratures (> 150°C) and in times of the order of years at elevated 
temperatures (100°C to 140°C). A theoretical treatment of stress 
distribution responsible for creep and for cracking by J.E. Reaugh 
of Science Applications, Inc. is contained in the Appendix. 29 refs., 
32 figs. 


35903 (NUREG/CR—4588-Vol.1) Soil-structure interac- 
tion. Volume 1. Influence of layering. Phili ulos, A.J. 
(Brookhaven National Lab., Upton, NY (USA)). Apr 1986. 
Contract ACO02-76CH00016. 92p. (BNL-NUREG—S51983- 
Vol.1). NTIS, PC AOS5/MF AOl - GPO. File Number 
TI86010224. 

The program considered three separate but complementary 
problems, each associated with the soil-structure interaction (SSI) 
phase of the seismic response analysis of nuclear plant facilities. 
This report presents a summary of the first year’s effort on the sub- 
ject of the influence of foundation layering on the SSI phenome- 
non. Approximate analytic formulations were developed to obtain 
frequency dependent interaction coefficients applicable to the case 
of a rigid foundation resting on layered media. With these approxi- 
mations, SSI calculations can be made in many cases directly, with- 
out having to perform interaction calculations by means of finite 
deiner or CLASSI-type computer programs. Such simplifications 
are particularly important when performing preliminary designs of 
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nuclear facilities or when attempting to check the adequacy of the 
output of computer codes. The approximated described in this 
study was applied to both rigid and flexible structural models. Both 
harmonic and transient responses were computed using the approxi- 
mate and exact interaction parameters. Both amplification functions 
and floor response spectra showed good correlation. 


35904 An automated aid for isolating defects in the heat 
exchanger tubing of nuclear steam generators. Cleveland, D.; 
Lane, St.S. (Greenbriar Systems, Inc., Vienna, VA). PP 
1791-1797 of Eleventh oe conference on n 
testing. Columbus, OH; American Society of Neatiares 
tive Testing (1985). (CONF-851151—). 

From 11. world conference on nondestructive testing; Las 
ven NV, USA (3 Nov 1985). 

The inspection of heat exchanger tubing in nuclear power 
plants, presently accomplished by visual analysis of eddy current 
waveform data, is time consuming, costly and subject to human 
error. The objective of this study is to demonstrate the feasiblity of 
using software to eliminate normal support plate responses (SPRs) 
from the inspector's visual consideration and to flag any anomalous 
waveform. A database of simulated pits of varying dimensions was 
obtained from a once-through steam generator mock-up. The study 
concentrated on the detection of defects in the support plate region. 
The discriminator was successful in eliminating over 80% of the 
normal SPRs from the analyst's consideration. Almost all of the de- 
fects with a volume greater then 30,000 mils cubed or a depth 
greater than 10 mils were labelled anomalous. This research was 
performed under a Department of Energy Small Business Innova- 
tion Research contract. 


35905 Slideline verification for multilayer pressure vessel 
piping analysis including strain hardening. VanGulick, 

A. (Los Alamos National Laboratory, Los Alamos, NM). 
oe 261-266 of Proceedings of the 1985 pressure vessels and 


piping conference. Volume PVP-98-3. Recent advances in 
seismic design of piping and com a Liu, T.H. New 


York, NY; American Society o 
(1985). (CONF- 850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

Nonlinear finite element computer codes with slideline algo- 
rithm implementations are useful for the analysis of prestressed 
pressure vessels and piping. This paper presents closed form solu- 
tions including the effects of linear strain hardening useful for veri- 
fying slideline implementations for this application. The solutions 
describe stresses and displacements of an internally pressurized 
inner sphere initially separated from an outer sphere by a uniform 
gap. Linear strain hardening material behavior following yield for 
the inner sphere and elastic material behavior for the outer sphere 
are assumed. Comparison of closed form and finite element results 
evaluates the usefulness of the closed form solutions and the validi- 
ty of the slideline implementation used. 


Mechanical Engineers 


UT equipment interaction studies. Doctor, S.R.; 
Mort, G.A.; Van Houten, L.P.; Van Fleet, L.G.; Bowey, 
R.E. (Pacific Northwest Lab. (PNL), Richland, WA). pp 
103 of Proceedings of the 7th international conference on 
NDE in the nuclear industry. New York, NY; American 
Society of Mechanical Engineers (1985). (CONF-850112—). 
Contract AC06-76RL01830. 

From 7. international conference on nondestructive evalua- 
tion in the nuclear industry; Grenoble, France (29 Jan 1985). 

The three key elements in ultrasonic testing are the human 
operator, the inspection procedure and the inspection equipment. 
Of these three only the equipment lends itself to objective quantifi- 
cation based upon scientific measurements. As part of an NRC pro- 
gram which is determining the effectiveness of UT and is working 
on making recommendations to improve it, a study was initiated to 
determine the impact that equipment has on UT reliability. Three 
UT instrument combinations were selected based on performance 
and their usage in the U.S. on nuclear power plants. These instru- 
ments spanned from narrow band to broadband performance. Six 
transducers were selected that had bandwidths from 40% to 80% 
and center frequencies from 1.8 to 2.25 MHz. All of this equipment 
was characterized by procedures developed at PNL to determine 
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the transfer functions for each. Empirical data was collected with 
these 18 combinations on machined defects, mechanical fatigue, 
thermal fatigue and IGSC cracks. Computer analysis was used with 
the equipment transfer functions to predict the empirical results. 
This paper reports the details of the study and shows that even 
when equipment has been calibrated that two equipment sets can 
have a 6 dB difference in response from a single crack. 


SAFT-UT for stainless steel pipe inspection. 
Doctor, S.R.; Baldwin, A.J.; Busse, L.J.; Collins, H.D.; 
Crawford, S. L.; VanHouten, LP. (Pacific Northwest Labo- 
ratory (PNL), Richland, WA). pp 455-456 of Proceedings of 
the 7th international ae on NDE in the nuclear in- 
dustry. New York, NY; erican Society of Mechanical 
Engineers (1985). (CONF -850112—). Contract AC06- 
76RL01830. 

From 7. international conference on nondestructive evalua- 
tion in the nuclear industry; Grenoble, France (29 Jan 1985). 

The problems encountered with operating nuclear plants in 
the United States has primarily been associated with cracking in the 
coolant piping. In order to insure the integrity of the piping, UT 
has been heavily relied upon for this function. In general, U.S. 
plants contain conditions which create many interpretation prob- 
lems for the UT inspection. Of the primary piping materials used in 
power plants, the inspection of stainless steel is the most difficult 
because of the grain structure and the resultant acoustic attenuation 
and noise. The synthetic aperature focusing techniques for ultrason- 
ic testing (SAFT-UT) under development at PNL has been applied 
to the inspection of stainless steels. Studies have been conducted on 
IGSCC and thermal fatigue cracks in 304 wrought stainless steel, 
thermal fatigue cracks in certifugally cast stainless steel as well as 

on operating nuclear plants. Comparisons are made be- 
tween theoretical predictions and experiments coupled with the 
evaluation of scanning source-receiver versus tandem modes for the 
detection and characterization of inside surface connected cracks. 
The SAFT process is a temporal-spatial averaging algorithm which 
provides substantial improvements in the signal-to-noise ratio (high 
resolution, low noise images) to aid in the detection, interpretation, 
and characterization of UT indications in noisy material like stain- 
less steel. 


35908 Creep ratcheting simplified methods experience 
from structural design of elevated components, 
Severud, L.K. (Engineering Tech., Westinghouse Hanford 
Co., Richland, WA). pp 10 of Proceedings of the ASME 
winter annual meeting. New York, NY; American Society 
of Mechanical Engineers (1984). (CONF- -841201—). 
From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 
During the last decade, advancements in inelastic analysis 
methods for evaluating elevated temperature structural response 
have been considerable. Still, the desire to use simplified, less- 
costly, and easier-to-understand analysis methods for design remains 
very high. Past activities, using both detailed inelastic and simpli- 
fied methods, have been very productive. It is instructive to view 
some of the lessons learned, to assess the technology status, and to 
provide guidance and identify development needs for future appli- 
cations. Experience in use of simplified methods and some compari- 
son to results from detailed inelastic solutions are surveyed. Guid- 
ance on inappropriate use is also provided as well as identification 
of domains of applicability for proper use of the various retacheting 
simplified methods. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 35868 


35909 (CEA-CONF—8218) Experience on ws gas re- 
lease from high burnup fuel rod operating in er plants. 
Houdaille, B.; Trotabas, M.; Baron, D.; aehouk A. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Technologique et de Develop- 


pement Industriel (IRDI)). Nov 1985. 5p. (CONF- 
8511144—3). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86752170. 
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From IAEA international symposium on fuel rod internal 
chemistry and fission product behavior; Karlsruhe, F.R. Germany 
(11 Nov 1985). 


2204 Control Systems 


35910 (CEA-CONF—8183) Electromagnetic compatibil- 
ity for the control and command equipments in nuclear power 
plants. Buisson, J.; Bouchez, H. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Technologique et de Developpement Industriel 
(IRD). Jun 1985. 8p. (in French). (CONF-8506282—1). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86752171. 

From 3. national colloquium on electromagnetic compatibil- 
ity; Clermont-Ferrand, France (19 Jun 1985). 

Different kinds of electrical interference produce some dis- 
turbance on electronic sub-assemblies used to assume the control 
and the command of nuclear reactors. Following interferences are 
described: power supply lines perturbations, potential difference be- 
tween grounding connections, electromagnetic fields. A method is 
described for testing the EMC of different equipments. The advan- 
tages of this method are: no destructive method, usable for testing 
equipment "in situ” in operating conditions on nuclear power plant, 
usable for testing equipment before operating conditions (accept- 
ance test), level of the testing signals similar to the electrical inter- 
ference level induced by the electromagnetic environment in 
normal operating conditions, no particular equipment and installa- 
tion for test are required. 


35911 A three-dimensional neutronics model for reactor 

simulators. Gregory, M.V.; Aviles, B.N.; Yakura, 
S.J. (E.I. Du Pont de Nemours and Company, Savannah 
River Laboratory, Aiken, SC 29808). Nuclear Science and 
Engineering; 92: No. 3, 372-381(Mar 1986). Contract AC09- 
76SR00001. 

A training simulator that duplicates a Savannah River Plant 
(SRP) reactor control room is currently under construction. Be- 
cause of the complexity of the SRP reactor control and instrumen- 
tation systems, a multinode neutronics model is necessary in order 
to simulate the reactor core behavior. A 240-node core model, 
using a semi-implicit (SI) solution technique, has been developed to 
fill that need. The SI model has been tested with a range of tran- 
sients and is found to provide an accurate simulation with the po- 
tential of running significantly faster than real time on the reactor 
simulator minicomputer complex. 


35912 Water-level and. fuel-failure external monitoring. 
DeVolpi, A. (Reactor Analysis and Safety Division, Ar- 
gonne National Laboratory, Argonne, IL 60439). pp 35-46 
of New technology in nuclear power plant instrumentation 
and control. Research Triangle Park, NC; Instrument Socie- 
ty of America (1984). (CONF-841122—). 

From Symposium on new technologies in nuclear power 
plant instrumentation and control; Washington, DC, USA (28 Nov 
1984). 

One of the lessons from the TMI-2 incident is the need for 
better real-time operator knowledge of water level and coolant den- 
sity in the core and downcomer. Although several level-measure- 
ment instrument systems internal to the pressure vessel have been 
developed, each has certain inherent limitations. Some performance 
capabilities are lacking also in a neutron detection method that uses 
shielded counters located external to the pressure vessel. Judging 
from the experience gained in prior level-gauge developments and 
relying on two decades of data accumulated from fast neutron ho- 
doscopes, a gamma-ray detection method ought to provide better 
liquid level and density detection, with the added capability of on- 
line fuel-failure monitoring. Most important, the monitoring of 
high-energy gamma rays could provide information specific to the 
properties of direct interest. 
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35913 Conceptual design of computer-based decision aids. 
Frey, P.R.; Hunt, R.M. (Search Technology, Inc., 25 B 
Technology Park/Atlanta, Norcross, GA 30092). pp 385- 
398 of New technology in nuclear power plant instrumenta- 
tion and control. Research Triangle Park, NC; Instrument 
Society of America (1984). (CONF-841122—). 

From Symposium on new technologies in nuclear power 
plant instrumentation and control; Washington, DC, USA (28 Nov 
1984). 

, The quality of a decision aid is limited by the quality of the 
early conceptual design of that aid. Although the conceptual design 
stage is very important, it is frequently unstructured and inad- 
equately documented. This paper describes a structure for the con- 
ceptual design process for decision aids. The process includes func- 
tion and decision task analysis from the basis of the user's situation 
and problem solving strategy, and it extends to the form and con- 
tent of the information displays. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 35969, 35988, 35989 


35914 Evaluation of zeolite mixtures for decontamination 
of high-activity-level water in the Submerged Demineralizer 
System (SDS) flowsheet at the Three Mile Island Nuclear 
Power Station, unit 2. King, L.J.; Campbell, D.O.; Collins, 
E.D.; Knauer, J.B.; Wallace, R.M. (Oak Ridge National 
Lab., Oak Ridge, TN). pp 660-668 of Proceedings of the 
sixth international zeolite conference. Stoneham, MA; But- 
terworth Publishers (1985). (CONF-830756—). Contract W- 
7405-ENG-26. 

From 6. international zeolite conference; Reno, NV, USA 
(10 Jul 1983). 

Mixtures of Linde Ionsiv IE-96 and Ionsiv A-51 zeolites 
were evaluated for use in the Submerged Demineralizer System 
(SDS). For decontaminating ~3000 m* (~700,000 gal) of high-ac- 
tivity-level water in the containment building sump. Small-scale, 
tracer-level column tests were made using various mixtures of zeo- 
lites to evaluate the capability for simultaneous removal of cesium 
and strontium. A hot cell column loading test was made for an 
equal parts mixture of removing cesium and strontium from a 
sample of TMI-2 sump water. A computerized mathematical model 
of the mixed-bed SDS system was used to evaluate the test data in 
order to select a zeolite mixture and predict system performance. 


2206 Research, Test, And Experimental Reactors 


rapid change of temperature for neu- 


—_ Furnace for 
tron diffraction. Katano, S.; Motohashi, H.; lizumi, M. (De- 
partment of Physics, Japan Atomic Energy Research Insti- 


tute, Tokai, Ibaraki 319-11, Japan). Review of Scientific In- 
struments; 57: No. 7, 1409-141 Jul 1986). 

A new furnace for neutron diffraction experiments is capable 
of heating and cooling a sample very rapidly. The rapid heating is 
done by two circular infrared lamps placed over and under a 
sample, whose radiation is roughly focused on the sample by a re- 
flector. The rapid cooling is done by high-pressure gas blows 
against the sample from two circular nozzles which are also placed 
over and under the sample. This system enables us to obtain the 
heating rate of over 1000°C/min and cooling rate of -500°C/min 
for an alloy of 10 mm diameter and 30 mm length. The perform- 
ance is sufficient to carry out some kinetics measurements in real- 
time neutron diffraction by the use of a position-sensitive detector. 
This kind of experiment is demonstrated by the observation of the 
relaxation process of order—disorder transitions in CuZn and 
NisMn alloys. 


35916 Gamma-ray energy deposition measurements in the 
Fast Breeder Blanket Facility, Koch, K.R.; a F.M.; 
Johnson, R.H. (Purdue Univ., School of Nuclear E 
ing, West Lafayette, IN 47907). Nuclear Science ond net. 
neering; 92: No. 4, 596-605(Apr 1986). 

Gamma-ray energy deposition measurements were made in a 
simulated fast reactor blanket of the Purdue University Fast Breed- 
er Blanket Facility (FBBF) using CaF2:Dy thermoluminescent dosi- 
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meters (TLDs). The TLDs were encased in either stainless steel or 
lead sleeves, and cavity ionization theory corrections known as f 
factors were used to relate the TLD dose to the sleeve dose. Cor- 
rections for the neutron response of the TLDs were made by deter- 
mining the relative contributions of the TLDs neutron and gamma- 
ray responses. Radial experimental heating rates are presented and 
compared to calculations. The calculations significantly underesti- 
mate the experimental gamma-ray energy deposition rates in both 
stainless steel and lead. The underestimation is ~30% in stainless 
steel and ~15% in lead at the transformer/blanket interface and in- 
creases with increasing radius, reaching ~50% in stainless steel and 
40% in lead at the outside of the 0.51-m-thick blanket. This un- 
derestimation trend is attributed to a general underprediction of the 
“bulk” neutron population by the neutron flux calculations. 


2209 Reactor Safety 


35917 (CONF-860501—8) Status of ANL out-of-pile in- 
vestigations of severe accident phenomena for liquid metal re- 
actors. Spencer, B.W.; Marchaterre, J.F.; Anderson, R.P.; 
Armstrong, D.R.; Baker, L.; Cho, D.H.; Gabor, J.D.; Pe- 
dersen, D.R.; Sienicki, J.J.; Stein, R.P. (Argonne National 
Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 8p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86012124. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

Research addressing LMFBR whole core accidents has been 
terminated, and there is now emphasis on quantifying reactivity 
feedbacks, and in particular enhancing negative feedback, so that 
advanced LMR designs will provide inherently safe operation. The 
status of recent HCDA-related laboratory research performed at 
ANL, up to the time that such activities were no longer needed to 
support CRBR licensing, is described. Included are descriptions of 
programs addressing sodium channel voiding, fuel sweepout, fuel 
dispersal and plugging, boiled-up pool, UO:/sodium FCI, and 
debris coolability. Descriptions of recent investigations involving 
the metal fuel/sodium system are also included. 


35918 (CONF-860501—9) Recent metal fuel safety tests 
in TREAT. Wright, A.E.; Bauer, T.H.; Lo, R.K.; Robinson, 
W.R.; Palm, R.G. (Argonne National Lab., IL (USA)). 
1986. Contract W-31-109-ENG-38. 16p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012125. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

In-reactor safety tests have been performed on metal-alloy 
reactor fuel to study its response to transient-overpower conditions, 
in particular, the margin to cladding breach and the axial self-extru- 
sion of fuel within intact cladding. Uranium-fissium EBR-II driver 
fuel elements of several burnups were tested, some to cladding 
breach and others to incipient breach. Transient fuel motions were 
monitored, and time and location of breach were measured. The 
test results and computations of fuel extrusion and cladding failure 
in metal-alloy fuel are described. 


35919 (CONF-860501—10) DEFORM-4: fuel pin charac- 
terization and transient response in the SAS4A accident anal- 
ysis code system. Miles, K.J.; Hill, D.J. (Argonne National 
Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 9p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86012118. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

The DEFORM-4 module is the segment of the SAS4A Ac- 
cident Analysis Code System that calculates the fuel pin character- 
ization in response to a steady state irradiation history, thereby pro- 
viding the initial conditions for the transient calculation. The vari- 
ous phenomena considered include fuel porosity migration, fission 
gas bubble induced swelling, fuel cracking and healing, fission gas 
release, cladding swelling, and the thermal-mechanical state of the 
fuel and cladding. In the transient state, the module continues the 
thermal-mechanical response calculation, including fuel melting and 
central cavity pressurization, until cladding failure is predicted and 
one of the failed fuel modules is initiated. Comparisons with experi- 
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mental data have demonstrated the validity of the modeling ap- 
proach. 


35920 (CONF-860501—11) Fuel relocation modeling in 
the SAS4A accident analysis code system. Tentner, A.M.; 

Miles, K.J.; Kalimullah; Hill, D.J. (Argonne National Lab., 

IL (USA)). 1986. Contract W-31109-E G-38. 7p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86012114. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK gives May 1986). 

The SAS4A code system has been designed for the analysis 
of the initial phase of Hypothetical Core Disruptive Accidents 
(HCDAs) up to gross melting or failure of the subassembly walls. 
During such postulated accident scenarios as the Loss-of-Flow 
(LOF) and Transient-Overpower (TOP) events, the relocation of 
the fuel plays a key role in determining the sequence of events and 
the amount of energy produced before neutronic shutdown. This 
paper discusses the general strategy used in modelong the various 
phenomena which lead to fuel relocation and presents the key fuel 
relocation models used in SAS4A. The implications of these models 
for the whole-core accident analysis as well as recent results of fuel 
relocation are emphasized. 12 refs. 


35921 (CONF-860675—2) Review of PWR-related ther- 
mal-shock studies. Cheverton, R.D.; Iskander, S.K.; Beall, 
D.G. (Oak —— National Lab., TN (USA); Martin Mariet- 
ta Energy Systems, Inc., Oak Ridge, TN (USA)). 1986. 
Cuamet A ‘AC05-840R21400. 26p. NTIS, PC A03/MF AO! - 
GPO. File Number T18601 1972. 

From 19. national symposium on fracture mechanics 
reais = San Antonio, TX, USA (30 Jun 1986). 

Flaw behavior trends associated with pressurized-thermal- 
shock (PTS) loading of PWR pressure vessels have been under in- 
vestigation at ORNL for ~12 years. During that time, eight ther- 
mal-shock experiments with thick-walled steel cylinders were con- 
ducted as a part of the investigations. These experiments demon- 
strated, in good agreement with linear elastic fracture mechanics 
(LEFM), crack initiation and arrest, a series of initiation-arrest 
events with deep penetration of the wall, long crack jumps without 
significant dynamic effects at arrest, arrest in a rising K/sub I/ 
field, extensive surface extension of an initially short and shallow 
flaw, and warm prestressing with K/sub I/ equal to or less than 0. 
This information was used in the development of a fracture-me- 
chanics model that is being used extensively in the evaluation of the 


reliability analysis. 
Fusari, W.; Soressi, G.; Vaccari, G. (ENEA, Resse (Ital: 
Dipartimento Reattori Termici; Ente Nazionale per 
l’Energia Elettrica, Rome (Italy). Direzione mee —. 
zione e Trasmissione; Ente a (CONE aa ae 
INF-850713—1 1). 


trica, Milan (Italy). Sep 1985. 
NTIS (US Sales Only), PC A03 AOl. File Number 
DE86901416. 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

The analysis and evaluation of reliability, availability and 
aging factors of emergency stand-by components quite often give 
uncertain results if only successes and failures on demand are avail- 
able to the analyst. For this reason the performance analysis of 4 
emergency diesel generator sets at the Caorso nuclear plant and of 
17 sets at 6 fossil-fuelled electric stations in Italy has been carried 
out taking into consideration, in addition to failures‘on demand also 
some 2000 work permits for maintenance. With this large and de- 
tailed data base it has been possible (a) to determine more accurate 
values for mission failure probabilities and unavailability periods, 
and (6) to search for the effects of aging factors. 


35923 (EPRI-NP—4621) Lng or ok for determining the 
radiological impacts of hydrogen water chemistry. James, 
D.B.; Anstine, L.D. (Advanced Process Technology, Milpi- 
tas, CA (USA)). Jun 1986. 47p. Research Reports Center, 
Box 50490, Palo Alto , CA 94303. File Number T186920338. 
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Techniques for determining the radiological impacts of hy- 
drogen water chemistry (HWC) at a nuclear plant site are present- 
ed. The potential impacts to the nearby general public, to personnel 
in the unrestricted and restricted areas of the plant, and to the plant 
radiation-monitoring and safety-related equipment are described. 
Methods are discussed for establishing an HWC dose rate data base 
as the evaluation and implementation of HWC proceeds. Tech- 
niques are described for assessing the radiological impacts of HWC 
using the normal water chemistry (NWC) dose rate data base. The 
general approaches for mitigating these impacts are discussed. 


35924 (LA-UR—86-1634) Comments on the possible roles 
of volatile fission products (cesium) in CABRI tests. Lump- 
kin, A.H. (Los Alamos National Lab., NM (USA)). 1986. 
Contract W-7405-ENG-36. 8p. (CONF-860501—4). NTIS, 
PC A02/MF AOl - GPO; GPO Dep. File Number 
TI8601 1254. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

An investigation of information within the CABRI program 
that relates to the possible roles of volatile fission products (as rep- 
resented by cesium) will be described. This study was partially mo- 
tivated by the observation of localized ‘*7Cs concentration peaks in 
the axial gamma scans of pins pre-irradiated to about 5% burnup 
(B.U.) level. In order to evaluate potential effects of such concen- 
trations, a re-examination of the existing test data for the 1% B.U. 
pins was performed. A comparison of CABRI hodoscope fuel 
motion results and the pre-CABRI '°’Cs axial concentration pro- 
files revealed an approximate spatial correlation between the initial 
points of fuels dispersal and cesium concentration enhancements 
(seven of eight cases). 9 figs. 


35925 (NUREG—0896-Suppl.4) Safety evaluation report 
related to the operation of Seabrook Station, Units 1 and 2 
(Docket Nos. 50-443 and 50-444), (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). May 1986. 141p. NTIS, PC A07/MF AO01 - 
GPO. File Number TI86901468. 

This report is Supplement 4 to the Safety Evaluation Report 
(SER, NUREG-0896, March 1983) for the application filed by the 
Public Service Company of New Hampshire, et al., for licenses to 
operate Seabrook Station, Units 1 and 2 (Docket Nos. STN 50-443 
and STN 50-444). It has been prepared by the Office of Nuclear 
Reactor Regulation of the US Nuclear Regulatory Commission and 
provides recent information on open items identified in the SER. 
The facility is located in Seabrook, New Hamphsire. Subject to fa- 
vorable resolution of the items discussed in this report, the staff 
concludes that the facility can be operated by the applicant without 
endangering the health and safety of the public. 


35926 (NUREG—0979-Suppl.5) Safety Evaluation Report 
related to the final design approval of the GESSAR II BWR/ 
oa eee ee oo 
5. (Nuclear Regulatory Commission, oa). fay’ 1986. 
(USA). Office of Nuclear Reactor Re ezulation). 1986. 
32p. NTIS, PC A03/MF AOl - GPO. File Sentier 
TI86901448. 

Supplement 5 to the Safety Evaluation Report (SER) for the 
application filed by General Electric Company for the final design 
approval for the GE BWR/6 nuclear island design (GESSAR II) 
has been prepared by the Office of Nuclear Reactor Regulation of 
the Nuclear Regulatory Commission. This report supplements the 
GESSAR II SER (NUREG-0979) issued in April 1983 summariz- 
ing the results of the staff's safety review of the GESSAR II 
BWR/6 nuclear island design; Supplement 1, issued in July 1983; 
Supplement 2, issued in November 1984; Supplement 3, issued in 
January 1985; and Supplement 4, issued in July 1985. Subject to fa- 
vorable resolution of the items discussed in the Final Design Ap- 
proval (FDA-1, Amendment 2), the staff concludes that the 
GESSAR II design satisfactorily addresses the severe-accident con- 
cerns described in the Commission’s Policy Statement on Severe 
Reactor Accidents Regarding Future Designs and Existing Plants, 
and that subject to approval of the balance-of-plant design, appli- 
cants referencing GESSAR II can conform with the provisions of 
the Atomic Energy Act of 1954, as amended, and the regulations of 
the US Nuclear Regulatory Commission. 
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35927 (NUREG—1137-Suppl.2) Safety Evaluation Report 
related to the operation of Vogtle Electric Generating Plant, 
‘Units 1 and 2 (Docket Nos. 50-424 and 50-425). Supplement 
No, 2, (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). May 1986. 
119p. aa” PC A06/MF AOl - GPO. File Number 
118690147 

In aaa 1985, the staff of the Nuclear Regulatory Commis- 
sion issued its Safety Evaluation Report (NUREG-1137) regarding 
the application of Georgia Power Company, Municipal Electric 
Authority of Georgia, Oglethorpe Power Corporation, and City of 
Dalton, Georgia, for a license to operate the Vogtle Electric Gen- 
erating Plant, Units 1 and 2 (Docket Nos. 50-424 and 50-425). Sup- 
plement 1 to NUREG-1137 was issued by the staff in October 1985. 
The facility is located in Burke County, Georgia, approximately 26 
miles south-southeast of Augusta, Georgia, and on the Savannah 
River. This second supplement to NUREG-1137 provides recent in- 
formation regarding resolution of some of the open and confirmato- 
ry items that remained unresolved at the time the Safety Evaluation 
Report was issued. This supplement also discusses some new open 
and confirmatory items. 


35928 (NUREG—1201) Report of the independent Ad 

Hoc Group for the Davis-Besse incident. (Nuclear Regula- 
tory Commission, W: DC (USA)). Jun 1986. 62p. 
NTS, PC A04/MF AO! - GPO. File Number T186901458. 
The Nuclear Regulatory Commission established an inde- 
pendent Ad Hoc Group in January 1986 to review issues subse- 
quent to a complete loss of feedwater event at Davis-Besse Nuclear 
Power Station on June 9, 1985, including the NRC Incident Inves- 
tigation Team (IIT) investigation of that event. The Commission 
asked the Group to identify additional lessons that might be learned 
and from these to make recommendations to improve NRC over- 
sight of reactor licensees. To fulfill its charter, the Ad Hoc Group 
examined the following: (1) pre-event interactions between the li- 
censee and NRC concerning reliability of the auxiliary feedwater 
system and associated systems; (2) pre-event probabilistic assess- 
ments of the reliability of plant safety systems, NRC’s review of 
them, - their use in decisionmaking; (3) licensee man- 
it, operation and maintenance programs as they may have 


1-14) HSST 

; Whitman, G.D. 

Lab., Feb “1986. NTIS, PC 

AOl - GPO. File Number 1186007445. (CONF- 
8510173—Vol.2). Contract AC05-840OR21400. 

From 13. water reactor safety research information meeting; 

Gaithersburg, MD, USA (22 Oct 1985). 
An overview is given of the efforts underway in the Heavy- 
Section Steel Technology (HSST) Program to better understand 


reactor conditions. The analytical efforts inter- 

pret and correlate the data, plus provide linear elastic fracture me- 

elastodynamic and viscoplastic methods for analyzing 

crack run-arrest behavior in reactor vessels. The analysis methods 

are incorporated into finite element computer programs which are 
under development at three separate laboratories. 


35930 (NUREG/CP—0072-Vol.2, pr 15-26) Wide plate 
crack arrest testing. deWit, R.; MD) (National Bureau 

Standards, a = Feb we NTIS, PC 
AA25/MF AO! - GPO. Fi ae T186007445. (CONF- 
8510173—Vol.2). 
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crack propagation and arrest is required. The purpose of the work 
described is to provide such data on wide plates fracturing at tem- 
peratures up to the upper shelf region. Four tests have been com- 
pleted on the 26 MN Universal Testing Machine at NBS. The 
specimens are to be fractured in a thermal gradient that, in the most 
extreme case, might extend from -100°C to 200° across the 1 meter 
specimen width. This is done so that the crack will initiate in a 
cold, brittle region and arrest in a hot, tough region. An important 
part of this study is data acquisition from the numerous strain 
gages, thermocouples, timing wires, crack mouth opening displace- 
ment gages, and acoustic emission transducers that are mounted on 
the specimen. Each test has been different with respect to condi- 
tions of testing, specimen configuration, and instrumentation used. 
The progressive changes in test procedure represent attempts to 
obtain the desired crack run and arrest behavior and to improve 
upon the quality of the data collected. In particular, efforts were 
made to initiate crack propagation at lower stress intensity factors. 
Also, strain gage combinations and locations were optimized to 
better deduce the crack position as a function of time. Another 
result of great interest that can be deduced from these tests is the 
initiation of fracture toughness and the arrest toughness. 


35931 (NUREG/CP—0072-Vol.2, pp 27-50) Elastodyna- 
mic fracture analysis of large crack-arrest experiments. 
B.R.; Pugh, C.E.; Walker, J.K. (Oak Ridge National Lab., 
TN). Feb 1986. NTIS, PC AA25/MF AOl - GPO. File 
Number T186007445. (CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Recent elastodynamic fracture analysis results are summa- 
rized from Heavy-Section Steel Technology (HSST) studies in two 
major areas that relate to assessing nuclear reactor pressure vessel 
integrity under pressurized-thermal-shock conditions. These areas 
are crack run-arrest behavior in wide plates under nonisothermal 
conditions and fracture behavior of a thick-wall vessel under com- 
bined thermal and pressure loadings. The WP-1 series of HSST 
wide-plate crack-arrest tests are being performed at the National 
Bureau of Standards (NBS) using specimens from HSST Plate 13A 
of A533 grade B class 1 steel. The six tests in the WP-1 series are 
aimed at providing crack-arrest data at temperatures up to and 
above that corresponding to the onset of the Charpy upper-shelf, as 
well as providing information on dynamic fracture processes for 
use in evaluating improved fracture analysis methods. In this paper, 
the computed results are compared with data for crack-line strain- 
time response, crack-propagation speed, arrest location and post- 
arrest tearing. The paper includes a summary of the arrest tough- 
ness calculations compiled in the four tests at temperatures that 
range from transition to upper-shelf values for the wide-plate mate- 
rial. These same elastodynamic fracture analysis techniques have 
been applied to the analysis of the first pressurized-thermal-shock 
experiment performed at ORNL. The experiment addressed warm- 
prestressing phenomena, crack propagation from brittle to ductile 
regions, and crack stabilization in ductile regions. Test and analysis 
results are summarized in the paper. 


(NUREG/CP—0072-Vol.2, pp 51-70) Develop- 
fracture mechanics treatment 


35932 
ment of a viscoplastic 

in a PTS event. Kanninen, M.F.; 
Hudak, S.J. Jr.; Reed, K.W.; Dexter, R.J.; Polch, E.Z.; Car- 
dinal, J.W.; Achenbach, J.D.; P , C.H. (Southwest Re- 
search Institute, San Antonio, . Feb 1986. NTIS, PC 
AA25/MF A0O1 - GPO. File Number T186007445. (CONF- 
8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The objective of this research is to develop a fundamentally 
correct methodology for the prediction of crack arrest at the high 
upper shelf conditions occurring in a postulated pressurized thermal 
shock (PTS) event. The effort is aimed at the development of a 
versatile finite-element method for the solution of time-dependent 
boundary value problems that admit inertia effects, a prescribed 
spatial temperature distribution, and viscoplastic constitutive and 
fracture behavior. Supporting this development are (1) material 
characterization and fracture experimentation, (2) detailed mathe- 
matical analyses of the near-tip region, (3) elastodynamic fracture 
analysis, and (4) elastic-plastic tearing instability analyses. As a first 
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step, dynamic-viscoplastic analyses are currently being made of the 
wide plate tests being performed by the National Bureau of Stand- 
ards in a companion HSST program. Some preliminary conclusions 
drawn from this work and from the supporting research activities 
are offered in this paper. The outstanding critical issues that subse- 
quent research must focus on are also described. 


35933 (NUREG/CP—0072-Vol.2, pp 71-84) Pressur- 
ized-thermal-shock experiments: PTSE-1 results and PTSE-2 
plans. Bryan, R.H.; Nanstad, R.K.; Wanner, R.; Merkle, 
J.G.; Robinson, G.c.; Whitman, G.D. (Oak Ridge National 
Lab., TN). Feb 1986. NTIS, PC AA25/MF A0Ol - GPO. 
File Number T186007445. (CONF-8510173—Vol.2). Con- 
tract AC05-840R21400. 

From 13. water reactor safety research information meeting; 
ones MD, USA (22 Oct 1985). 

The first pressurized-thermal-shock experiment (PTSE-1) 
was performed with a vessel with a 1-m-long flaw in a plug of spe- 
cially tempered steel having the composition of SA-508 forging 
steel. The second experiment (PTSE-2) will have a similar arrange- 
ment, but the material in which the flaw will be implanted is being 

to have low tearing resistance. Special tempering of a 2 1/ 
4 Cr-1 Mo steel plate has been shown to induce a low Charpy 
impact energy in the upper-shelf temperature range. The purpose of 
PTSE-2 is to investigate the fracture behavior of low-upper shelf 
material in a vessel under the combined loading of concurrent pres- 
sure and thermal shock. The primary objective of the experimental 
plan is to induce a rapidly propagating cleavage fracture under 
conditions that are likely to induce a ductile tearing instability at 
the time of arrest of the cleavage fracture. The secondary objective 
of the test is to extend the range of the investigation of warm pres- 
tressing. 


35934 (NUREG/CP—0072-Vol.2, pp 85-116) Reactor 
vessel cladding separate effects studies. Corwin, W.R. (Oak 
Ridge National Lab., TN). Feb 1986. NTIS, PC AA25/MF 
AOl - GPO. File Number T186007445. (CONF-8510173— 
Vol.2). Contract AC05-840R21400. 

From 13. water reactor safety research information meeting; 
Care. MD, USA (22 Oct 1985). 

The existence of a layer of tough weld overlay cladding on 
the interior of a light-water reactor pressure vessel could mitigate 
damage caused during certain overcooling transients. The potential 
benefit of the cladding is that it could keep a short surface flaw, 
which would otherwise become long, from growing either by im- 
peding crack initiation or by arresting a running crack. Two as- 
pects critical to cladding behavior will be reported: irradiation ef- 
fects on cladding toughness and the response of mechanically 
loaded, flawed structures in the presence of cladding. A two-phase 
irradiation experiment is being conducted. In the first phase Charpy 
impact and tensile specimens from a single wire, submerged-arc 
stainless steel weld overlay were irradiated to 2 x 10** neutrons/m? 
(>1 MeV) at 288°C. In the second phase of irradiations, now in 
progress, a commercially produced three-wire series-arc weldment 
will be evaluated under identical irradiation and testing conditions 
as the first series. A two-phase program is also being conducted uti- 
lizing relatively large bend specimens that have been clad and 
flawed on the tension surface. The testing rationale is that if a sur- 
face flaw is pinned by the cladding and cannot grow longer, it will 
also not grow beyond a certain depth, thereby arresting the entire 
flaw in a stress field in which it would otherwise propagate 
through the specimen. 


35935 (NUREG/CP—0072-Vol.2, pp 117-144) Irradia- 
tion effects in low-alloy reactor pressure vessel steels (Heavy- 
Section Steel Technology program series 4 and 5). 
McGowan, J.J.; Nanstad, R.K.; Thoms, K.R.; Menke, B.H. 
(Oak Ridge National Lab., TN). Feb 1986. NTIS, PC 
AA25/MF A0O1 - GPO. File Number TI86007445. (CONF- 
8510173—Vol.2). Contract AC05-840R21400. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The present studies include multiple testing at two laborato- 
ries of typical nuclear pressure vessel materials (both irradiated and 
unirradiated) and statistical analyses of the test results. Multiple 
tests are conducted at each of several test temperatures for each 
material, standard deviations are determined, and results from the 
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two laboratories are compared. The Fourth Heavy-Section Steel 
Technology. (HSST) Irradiation Series, almost completed, was 
aimed at elastic-plastic and fully plastic fracture toughness of low 
copper weldments (current practice welds). A typical nuclear pres- 
sure vessel plate steel was included for statistical purposes. The 
Fifth HSST Irradiation Series, now in progress, is aimed at deter- 
mining the shape of the K/sub IR/ curve after significant radiation- 
induced shift of the transition temperatures. This series includes ir- 
radiated test specimens of thicknesses up to 100 mm and weldment 
compositions typical of early nuclear power reactor pressure vessel 
welds. These two series are discussed separately. 


35936 (NUREG/CP—0072-Vol.2, pp 145-166) Radi- 
ation sensitivity and annealing parameter studies. Hawthorne, 
J.R. (Materials Engineering Associates, Inc., Lanham, MD). 
Feb 1986. NTIS, PC AA25/MF AOl1 - GPO. File Number 
T186007445. (CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This report presents initial experimental qualifications of the 
effect of neutron flux level on notch ductility change by irradiation 
and the effect of steel impurities on notch ductility recovery by 
postirradiation heat treatment. In addition, final results from the Ir- 
radiation-Anneal-Reirradiation (IAR) Phase 2 study are document- 
ed. Three primary observations are reported. Neutron flux level 
was found to have an influence on C/sub v/ 41-J transition temper- 
ature elevation by irradiation, but the effect was material depend- 
ent. Copper but not phosphorus has an influence on the magnitude 
of residual embrittlement after an anneal. The new IAR data sup- 
port fully prior indications of lesser embrittlement in IAR-treated 
material compared to nonannealed material and a trend toward ra- 
diation embrittlement saturation in Linde 80 weld metal. 


35937 (NUREG/CP—0072-Vol.2, pp 167-193) LWR-PV 
surveillance dosimetry improvement program overview. 
McGarry, E.D.; Grundl, J.A.; McElroy, W.N.; Gold, R.; 
Simons, R.L.; Kam, F.B.K.; Maerker, R.E.; Stallmann, F.W. 
(National Bureau of Standards, Gaithersburg, MD). Feb 
1986. NTIS, PC AA25/MF AOl - GPO. File Number 
T186007445. ‘(CONF-85 10173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The Light Water Reactor Pressure Vessel (LWR-PV) Sur- 
veillance Dosimetry Improvement Program has been established by 
the NRC in recognition of the importance of improving, maintain- 
ing, and standardizing neutron dosimetry, damage correlation, and 
the associated reactor analysis data and procedures used to predict 
the integrated effect of neutron exposure on LWR pressure vessels 
and their support structures. The primary objective of this multila- 
boratory program is to prepare an updated and improved set of 
ASTM Standards for LWR-PV irradiation surveillance programs. 
Supporting this objective is a series of analytical and experimental, 
validation and calibration studies in standard neutron fields, re- 
search reactor benchmark fields, and power reactor benchmark en- 
vironments. These studies are to establish and clarify the accuracy 
of the measurement and predictive methods which are recommend- 
ed in the ASTM standards. This program represents a vigorous 
worldwide research effort with strong cooperation links between 
NRC-supported activities at HEDL, ORNL, MEA and NBS and 
those supported by SCK/CEN (Mol/Belgium), EPRI, RR and A 
(Derby, UK), AEEW (Winfrith, UK), KFA (Juelich, Germany). 
This overview focuses on questions addressed by the program, 
what has been done to answer them, what answers have been ob- 
tained and what future directions should be taken by the LWR 
commercial sector. 


35938 (NUREG/CP—0072-Vol.2, pp 195-220) Cavity 
monitoring of pressure vessels. Butler, J.; McCracken, A.K.; 
Packwood, A. (UKAEA, Winfrith, England). Feb 1986. 
NTIS, PC AA25/MF AOl - GPO. File Number 
1186007445. (CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A methodology has been developed for refining the predic- 
tion of the spectrum and total fluence in the pressure vessel of a 
LWR from analysis of dosimetry measurements made in the reactor 
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cavity which is accessible throughout the service life. Key features 
of this approach are the use of the point cross-section Monte Carlo 
Code McBEND which effectively removes sources of bias present 
in multi-group deterministic methods; the benchmark validation of 
basic cross-section data and the use of a Reference Field (NESSUS) 
for intercomparison of laboratory detectors and the dosimeters, in- 
cluding the Nb93(n,n’) Nb93m reaction, which are used in cavity 
monitoring on power reactors. An outline is given of the analysis 
which utilizes sensitivities calculated by the DUCKPOND option 
of McBEND and the generalized least-square adjustment method 
embodied in the DATAK code. The method has been validated in 
the ASPIS fission-plate facility of NESTOR using a simulation of 
the Oak Ridge PCA benchmark experiments. The NESSUS Refer- 
ence field has been cross-calibrated by measurements made in sev- 
eral national laboratories. The MCcBEND/DUCKPOND/DATAK 
suite of codes is not ready for testing on dosimetry measurements 
made in the cavity of an operational LWR plant. 


35939 ee 2, pp Fs: Degraded 
piping program phase II ilkowski, G.M.; 
Ahmad, J.; Barnes, D.; Broek, D.; Brost Fs Ghadiali, N 
Guerrieri, D.; Kiefner, J.; Kramer, G.; Landow, M. Bat! 
telle Columbus Labs., OH). Feb 1986. NTIS, PC AA25/MF 
a ) GPO. File Number TI86007445. (CONF-8510173— 
ol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct a. 

The objective of the NRC Degraded Piping Program - 
Phase II, is to verify limit-load analyses and develop elastic-plastic 
fracture mechanics analyses methods for cracked (degraded) nucle- 
ar piping under a variety of loading conditions. These analysis are 
used in leak-before-break evaluations. Since experimental efforts are 
conducted at LWR temperatures, failure modes and metallurgical 
phenomena of concern are also being assessed. In the second year 
of the program, the efforts involve completing the verification of 
the analyses of simple flaw shapes and loading conditions, as well 
as conducting some experiments on prototypical welds. All flaw 
orientations are circumferential. Carbon steel, stainless steels, In- 
conel 600, and welds are being evaluated with the test temperatures 
of the pipe experiments being 550 F (288 C). The results described 
in this paper are limited to a few of the major tasks. 


35940 (NUREG/CP—0072-Vol.2, pp 251-272) Outline 
of nuclear piping research conducted in Italy. Milella, P.P. 
(ENBA, Rome, Italy). Feb 1986. NTIS, PC AA25/MF AO1 
- GPO. File Number T186007445. (CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Following an early phase of limited activity at the Universi- 
ty of Pisa on small stainless steel pipes containing axial cracks, in 
1981 ENEA, the Italian Committee for Research and Development 
of Nuclear Energy and Alternative Energies, has started a massive 
research campaign on fracture of carbon and stainless steel piping 
containing through and part-through cracks loaded either under 
pressure or in bending. The purpose of the program was to develop 
a better understanding on pipes fracture behavior in order to set 
new design criteria more realistic, yet conservative, than the guil- 
lottine break and prepare acceptance criteria for in-service flaws 
particularly under the growing pressure of IGSCC that has merci- 
lessly affected worldwide practically any BWR piping system. The 
analysis of more than 100 tests carried out at CISE research center, 
in Milano, on 4 in, 6 in, 8 in. and 10 in pipes has indicated that 
unstable fracture requires at least 150° through wall crack under 
ASME maximum design stresses. The leak area, before instability 
takes place, is always less than 10% of the net cross sectional area 
of the pipe. This has led ENEA to consider a 10% break area as a 
reasonable value to calculate jet forces. 


35941 (NUREG/CP—0072-Vol.2, 
research in Japan. Y: 


273-296) Piping 
wa, G.; Kuw: K.; Takahashi, 
Y. (Univ. of a 7. Feb 1986. NTIS, PC AA25/ 


ni 
MF AOl 
8510173—Vol. = 
From 13. water reactor safety research information meeting; 
a MD, USA (22 Oct 1985). 
Various kinds of material research works have been conduct- 
ed for the evaluation and improvement of integrity of nuclear 


Number 1186007445. (CONF- 
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piping system in Japan. The researches on intergranular stress cor- 
rosion cracking (IGSCC) and the remedies for it have been inten- 
sively made since the appearance of IGSCC in BWR type piping. 
Now that it is widely recognized that this problem was solved by 
thorough implementation of several effective remedies, people's 
concern is moving towards the possibility of simplification of the 
piping system based on the acceptance of the leak-before-break 
(LBB) concept in nuclear piping system. This paper presents the 
summary on the piping researches which were or are being con- 
ducted in Japan, including the researches on IGSCC, feedwater line 
cracking in PWR, ductile fracture of piping, and the development 
of fracture analysis method. 


35942 (NUREG/CP—0072-Vol.2, pp 297-320) Fracture 
analysis of welded type 304 stainless steel pipe using limit 
load and j-integral techniques. Hays, R.A.; Vassilaros, M.G.; 
Gudas, J.P. (David Taylor Naval Ship Research and Devel- 
opment Center, Bethesda, MD). Feb 1986. NTIS, PC 
AA25/MF A0O1 - GPO. File Number T186007445. (CONF- 
8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

An experimental investigation was performed to evaluate the 
fracture performance of circumferentially welded type 304 stainless 
steel pipe. Tests were performed at 288 C (550 F) on 1219 mm (48 
in.) long, 4 in. NPS schedule 80 pipe specimens and compact ten- 
sion specimens ranging in plan size from 1T to 3T with thicknesses 
equal to the nominal pipe wall thickness. The pipes were loaded in 
four-point bending under displacement control. Flaws were ma- 
chined into the weld centerlines in both specimen types and sharp- 
ened in fatigue prior to testing. Two flaw geometries were investi- 
gated in the pipe specimens. These were a through-wall crack 
growing circumferentially (simple) and a through-wall crack grow- 
ing circumferentially superimposed on a 360° radial flaw (complex). 
The full-scale pipe fracture tests were analyzed using the limit load 
approach currently under consideration for inclusion in section XI 
of the ASME Code and the J-integral approach. The limit load ap- 
proach using the flow stress from section III of the ASME Code 
predicted maximum loads an average of 8% higher than those actu- 
ally attained in the tests for the simple crack geometry. Results of 
the J-integral resistance curve tests indicate that crack initiation oc- 
curred at a J level of approximately 1120 Kj/m? for pipes contain- 
ing simple flaws and that a reduction in J-initiation of about a 
factor of four was seen for the pipes containing complex flaws. 


35943 (NUREG/CP—0072-Vol.2, pp 321-336) Piping 
fracture mechanics data base. Hiser, A.L. (Materials Engi- 
neering Associates, Inc., Lanham, MD). Feb 1986. NTIS, 
PC AA25/MF AOl - GPO. File Number T186007445. 
(CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A comprehensive, computerized data base of fracture tough- 
ness (J-R curve) and other support data from nuclear piping steels 
is being established. This data base will be used for the materials 
input to assessments of piping integrated with known or assumed 
flaw and loading conditions. This data base will be accessible to 
NRC personnel, contractors and other outside users, as required. 
Regular updates will be made as more data are generated at Materi- 
als Engineering Associates, Inc., and by others with close coordina- 
tion of testing plans tied to other NRC-sponsored research pro- 
grams. 


35944 (NUREG/CP—0072-Vol.2, pp 337- a Measure- 
ment and a of sensitization development in austenitic 
stainless steels. Bruemmer, S.M.; Charlot, L.A.; Atteridge, 
D.G. (Pacific Northwest Lab., Richland, WA). Feb 1986. 
NTIS, PC A25/MF AOl - GPO. File Number T186007445. 
(CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The effects of thermal and thermomechanical treatments on 
sensitization development in Type 304 and 316 stainless steels have 
been measured and compared to model predictions. Sensitization 
development resulting from isothermal, continuous cooling and pipe 
welding treatments has been evaluated. An empirically-modified, 
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theoretically-based model is shown to accurately predict material 
degree of sensitization (DOS) as expressed by the electrochemical 
potentiokinetic reactivation (EPR) test after both simple and com- 
plex treatments. Material DOS is also examined using analytical 
electron microscopy to document grain boundary chromium deple- 
tion and is compared to EPR test results. 


35945 (NUREG/CP—0072-Vol.2, pp 363-386) BWR 
pipe crack and weld clad overlay studies. Shack, W.J.; 
Kassner, T.F.; Maiya, P.S.; Park, J.Y.; Ruther, W.E.; Ry- 
bicki, E.F. (Argonne National Lab., IL). Feb 1986. NTIS, 
PC AA25/MF A0Ol - GPO. File Number 1186007445. 
(CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This paper presents results on (a) the influence of simulated 
BWR environments and temperature on the intergranular-stress- 
corrosion cracking (IGSCC) susceptibility of sensitized stainless 
steels (SS), (b) the stress-corrosion susceptibility of alternative 
piping materials, (c) analyses of field components to assess the ef- 
fectiveness of in-service inspection techniques and the in-reactor 
performance of weld overlay repairs, and (d) finite-element analyses 
and experimental measurement of residual stresses in weldments 
with weld overlays. Fracture-mechanics crack-growth data are pre- 
sented to confirm correlations between the critical corrosion poten- 
tials required to inhibit IGSCC and the level of impurities in the 
environment. Measurements on overlay weldments removed from 
the Hatch-2 reactor confirm that compressive residual stresses are 
produced on the inner surface of the weldments by the overlay. 
Comparisons with full elastic-plastic finite-element solutions show 
that the elastic superposition solutions commonly used to analyze 
crack growth in overlay weldments may be unconservative, al- 
though for typical applied loads even the elastic-plastic solutions in- 
dicate that stress intensity factors at crack tips are negative for 
weldments with an overlay repair. 


35946 ee eee 2, pp 387-408) Aging 
degradation of cast stainless steel. Chopra, O.K.; Chung, 
H.M. (Ar, e National Lab., IL). Feb 1986. NTIS, PC 
AA25 A0l - GPO. File Number 1186007445. (CONF- 
8510173—Vol.2). Contract W-31-109-ENG-38. 

From 13. water reactor safety research information meeting; 
Chaise MD, USA (22 Oct 1985). 

A program is being conducted to investigate the significance 
of in-service embrittlement of cast-duplex stainless steels under 
light-water reactor operating conditions. Data from room tempera- 
ture Charpy-impact tests for several heats of cast stainless steel 
aged up to 10,000 h at 350, 400, and 450°C are presented and com- 
pared with results from other studies. Microstructures of cast- 
duplex stainless steels subjected to long-term aging either in the lab- 
oratory or in reactor service have been characterized. The results 
indicate that at least two processes contribute to the low-tempera- 
ture embrittlement of duplex stainless steels, viz., weakening of the 
ferrite/austenite phase boundary by carbide precipitation and em- 
Se ac eee 
such as G-phase. Type X, or the a’ phase. Carbide precipitation has 
a significant effect on the onset of embrittlement of CF-8 and -8M 
grades of stainless steels aged at 400 or 450°C. The existing correla- 
tions do not accurately represent the embrittlement behavior over 
the temperature range 300 to 450°C. 


—. (NUREG/CP—0072-Vol.2, pp 409-430) Surry 

steam generator - examination and evaluation. Clark, R.A.; 
Doctor, P.G.; Ferris, R.H. (Pacific Northwest Lab., Rich- 
land, WA). Feb 1986. NTIS, PC AA25/MF AOi - GPO. 
File Number TI86007445. (CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Canaees. MD, USA (22 Oct 1985). 

This report summarizes research conducted during the 

fourth year of the five year Steam Generator Group Project. 
During this period the project conducted numerous nondestructive 
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The round robin interpretation data were compared. To validate 
the NDE results and for tube integrity testing, a selection of tubing 
samples, determined to be representative of the generator, was des- 
ignated for removal. Initial sample removals from the generator in- 
cluded three sections of tube sheet, two sections of support plate 
and encompassed tubes, and a number of straight and U-bend 
tubing sections. Metallographic examination of these sections was 
initiated. Details of significant results are presented in the paper. 


35948 (NUREG/CP—0072-Vol.2, ow “" Steam 
generator tube vibration study. Ender! (Pacific 
Northwest Lab., Richland, WA). Feb 1386. NTIS. PC 
AA25/MF AOl1 - GPO. File Number T186007445. (CONF- 
8510173—Vol.2). Contract AC06-76RL01830. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Chemical cleaning has been proposed to remove magnetite 
buildup in some pressurized water reactor steam generators. The 
US Nuclear Regulatory Commission (NRC) has expressed concern 
that such cleaning would combine with the tube denting caused by 
magnetite formation to enlarge tube/tube support plate clearances, 
increasing the level of flow-induced vibrations that could lead to 
unacceptably high tube wear and failure rates. In support of NRC, 
the Pacific Northwest Laboratory investigated whether such in- 
creased clearances would exacerbate tube fretting wear. Using a 
full-length scale model of a steam generator tube bundle, flow tests 
were conducted at an instrumented location through clearances 
representing as-built and post-cleaned tube conditions. Test results 
indicated little potential for increased tube wear as a result of 
chemical cleaning, under normal operating conditions at tube sup- 
port locations similar to that tested. 


35949 (NUREG/CP—0072-Vol.2, pp 449-472) Stress 
corrosion cracking of Inconel 600 steam generator tubing in 
primary water and related conditions. Kim, U.C.; van 
Rooyen, D. (Brookhaven National Lab., Upton, NY). Feb 
1986. NTIS, PC AA25/MF A0Ol - GPO. File Number 
1186007445. (CONF-8510173—Vol.2). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

In a long-term program, sponsored by the NRC, Brookha- 
ven National Laboratory is investigating the quantitative aspects of 
factors involved in the intergranular stress corrosion cracking 
(IGSCC) of nuclear grade Inconel 600 steam generator tubing. 
Such IGSCC has occurred in many plants worldwide, at site of 
high stress/strain such as roller expanded transition zones, U-bends 
or dented regions. Testing is done in high temperature water (290- 
365°C), either pure or simulated all volatile treatment primary 
water. Relationships are being formulated between failure times, 
crack growth rates and factors that influence them, such as temper- 
ature, stress, strain, strain rate, alloy processing and microstructure, 
and electrolyte composition. Equations are set up for predicting ex- 
pected lifetimes of the tubes. Quantitative estimates of crack initi- 
ation times and growth rates are believed useful in predicting serv- 
ice behavior based on accelerated test data. Together with other 
techniques, such calculations would be helpful in determining crite- 
ria, for instance, for tube plugging or other remedies, before leaks 
occur, thus eliminating unnecessary release of primary water and 
accompanying plant shut-downs. This paper adds to information 
given in earlier reports, and includes updated U-bend data from 
which activation energy values are obtained. 


35950 (NUREG/CP—0072-Vol.2, pp ta | — 
tion of nondestructive examination 
mechanics. Doctor, S.R.; Bates, D.J.; Deffcabeagh, Ds J.Ds 
Good, M.S.; Heasler, P.G.; Mart, G.A.; Simonen, F.A.; 
a. IC; Tabatabai, A; Taylor, TT. (Battelle-Pacific 
orthwest Lab., Richland, WA). Feb 1986. NTIS, PC 
AA25/MF A0O1 - GPO. File Number T186007445. (CONF- 
8510173—Vol.2). Contract AC06-76RL01830. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The primary pressure boundaries (pressure vessels and 
piping) of nuclear power plants are in-service inspected (ISI) ac- 
cording to the rules of ASME Boiler and Pressure Vessel Code, 
Section XI (Rules for In-Service Inspection of Nuclear Power 
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Plant Components). Ultrasonic techniques are normally used for 
these inspections, which are periodically performed on a sampling 
of welds. The Integration of Nondestructive Examination Reliabil- 
ity and Fracture Mechanics Program at Pacific Northwest Labora- 
tory was established to determine the reliability of current ISI tech- 
niques and to develop recommendations that will ensure a suitably 
high inspection reliability. The objectives of this NRC program are 
identified. The scope of this program is limited to ISI of primary 
systems; the results and recommendations may also be applicable to 
Class II piping systems. The discussion covers highlights of both 
the piping task and the fracture mechanics tasks. 


35951 (NUREG/CP—0072-Vol.2, pp 499-520) Develop- 
ment and validation of a real-time SAFT-UT system for in- 
service inspection of LWRs. Doctor, S.R.; Reid, L.D.; Hall, 
T.E.; Littlefield, R.; Gilbert, R.; Crawford, S.L.; Baldwin, 
A.J.; Bowey, R.E. (Pacific Northwest Lab., Richland, WA). 
Feb 1986. NTIS, PC AA25/MF AO1 - GPO. File Number 
T186007445. (CONF-8510173—Vol.2). Contract AC06- 
76RL01830. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A multi-year program is underway at Pacific Northwest 
Laboratory to move the synthetic aperture focusing technique 
(SAFT) from the laboratory into the field to inspect light water re- 
actor (LWR) components. The objectives of the program are: (1) 
design, fabricate, and evaluate a real-time flaw detection and char- 
acterization system based on SAFT-UT for inservice inspection of 
all required LWR components; (2) establish calibration and field 
test procedures; (3) demonstrate and validate the system through 
actual field reactor inspections; and (4) generate an engineering 
data base to support Code acceptance of the real-time SAFT-UT 
technique. The program scope is defined by the following: (1) con- 
duct laboratory tests to provide engineering data for defining 
SAFT-UT system performance; (2) complete the development of a 
special processor to make SAFT a real-time process for ISI appli- 
cation; and (3) fabricate and field test a fieldable real-time SAFT- 
UT system on nuclear reactor piping, nozzles, and pressure vessels. 
This report is a summary of highlights from the third year’s efforts. 


35952 (NUREG/CP—0072-Vol.2, pp 521-551) NDE of 

stainless steel and on-line leak of LWRs. Kupper- 

man, D.S.; Claytor, T.N.; Mathieson, T.; Prine, D.W. (Ar- 

gonne National Lab., IL). Feb 1986. NTIS, PC AA25/MF 

a ) GPO. File Number T186007445. (CONF-8510173— 
o1.2). 

From 13. water reactor safety research information meeting; 
Gaithersbur g MD. USA (22 Oct 1985). 

The GARD/ANL acoustic leak detection system is under 
evaluation in the laboratory. Results of laboratory tests with simu- 
lated acoustic leak signals and acoustic signals from field-induced 
intergranular stress corrosion cracks (IGSCCs) indicate that cross- 
correlation techniques can be used to locate the position of a leak. 
Leaks from a 2-in. ball valve and a flange were studied and com- 
pared with leaks from IGSCCs and fatigue cracks. The dependence 
of acoustic signal on flow rate and frequency for the valve and the 
flange was comparable to that of fatigue cracks (thermal and me- 
chanical) and different from that of IGSCCs. An informal work- 
shop on NDE of pipes with weld overlays was held at ANL. Per- 
sonnel from four research institutions and one utility attended the 
workshop. Two pipe-to-endcap weldments with overlays were ex- 
amined. Because the amount of cracking in the specimens was limit- 
ed, the emphasis was on trying to understand the nature of crack 
overcalling. It is difficult to inspect pipes with overlays because of 
unpredictable beam distortion due to the overlay and the absence of 
effective reference pipes. Four 60-mm-thick cast stainless steel 
plates with microstructures ranging from equiaxed to primarily co- 
lumnar grains have been examined with ultrasonic waves. 


35953 (NUREG/CP—0072-Vol.2, pp 553-564) Progress 
for on-line acoustic emission of cracks in reactor 


systems. Hutton, P.H.; Kurtz, R.J.; Friesel, M.A. (Pacific 
Northwest Lab., Richland, WA). Feb 1986. NTIS, PC 
AA25/MF A0O1 - GPO. File Number T186007445. (CONF- 
8510173—Vol.2). Contract AC06-76RL01830. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
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This paper reviews FY85 accomplishments and FY86 plans 
for the NRC-sponsored research program concerned with Acoustic 
Emission/Flaw Relationships for Inservice Monitoring of Nuclear 
Reactor Pressure Boundaries. The objective of the acoustic emis- 
sion (AE) monitoring program is to develop and validate the use of 
AE methods for continuous surveillance of reactor pressure bound- 
aries to detect flaw growth. Topics discussed include testing AE 
monitoring on reactors, refinement of an AE signal identification 
relationship, study of slow crack growth rate effects on AE genera- 
tion, and activity to produce as ASTM standard for AE monitoring 
and to gain ASME code acceptance of AE monitoring. 


35954 (NUREG/CP—0072-Vol.2, pp 565-576) Improved 
eddy-current testing of steam generator tubing. Dodd, C.V. 
(Oak Ridge National Lab., TN). Feb 1986. NTIS, PC 
AA25/MF AO1 - GPO. File Number T186007445. (CONF- 
8510173—Vol.2). Contract AC05-840R21400. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA et! 1985). 

The Oak Ridge N: ational Laboratory multiple-frequency 
eddy-current system was prepared for field testing at the steam gen- 
erator test facility at the Pacific Northwest Laboratory. The field 
test was originally planned to emphasize array coils, but emphasis 
was changed to absolute circumferential coils due to the greater 
speed and larger number of tubes to be tested. As a result, both 
types of coils were evaluated. The circuitry driving the two types 
of coils was changed to reduce the effects of cable capacitance and 
resistance. By placing a voltage dropping resistor in the probe 
head, the signal-to-noise ratio, the sensitivity, and the frequency re- 
sponse of the probes have been improved. The field test on the 
Surry steam generator at PNL was performed, and good data were 
obtained. The multiplexing circuitry in the probe heat of the array 
probe worked well in the radiation field. Tube denting in the Surry 
generator was greater than anticipated, and the magnetite deposits 
on the Surry tubes had a larger permeability than the material used 
in the training standards. This gave errors in the on-line data reduc- 
tion, which will be corrected when the system is recalibrated using 
a new standard. The different probes gave similar readings demon- 
strating that the calibration readings performed on one probe can 
be used for another probe of the same design. 


35955 (NUREG/CR—1029) Program plan for the inves- 
containment for 


tigation of vent-filtered conceptual designs 
light water reactors. Benjamin, A.S. (Sandia National Labs., 
Albuq ue, NM (USA)). Oct 1979. 64p. (SAND—79- 
1088). S, PC A04/MF AOl - GPO. File Number 
TI85015863. 

The implementation of containment venting and filtration ca- 
pability has been suggested as a means for reducing the risk from 
fuel melt accidents in light water reactors. The risk reduction po- 
tential of such systems depends upon the dual function of venting 
containment to prevent overpressurization from the generation of 
steam and noncondensibles and filtering the effluent to limit the re- 
lease of radioactive materials. This report addresses the major issues 
involved in such an accident mitigation system and discusses the 
engineering, technical, and economic questions that will have to be 
studied before judgments can be made regarding feasibility and ef- 
fectiveness. A program plan is presented for research leading to the 
formulation of design requirements for vent-filter containment sys- 
tems and to a comprehensive assessment of the values versus im- 
pacts of such systems. 37 refs., 8 figs., 2 tabs. 


35956 eee te aan De-entrainment phenomena 
on vertical tubes in droplet cross flow. Dallman, J.C.; 
Kirchner, W.L. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 73p. (LA—8316-MS). 
S, PC A04/MF A01 - GPO. File Number T185015844. 
In this study flow conditions in the upper plenum of a PWR 
during the reflood stage of a loss-of-coolant accident (LOCA) are 
simulated using water sprays and a draft-induced wind tunnel. The 
de-entrainment efficiencies of isolated structures (25.4-, 63.5-, 101.6- 
mm-dia cylinders and a 76.2-mm square tube) are presented for a 
variety of air-water droplet cross flow conditions. Since droplet 
splashing and/or bouncing from the draining liquid film, which 
forms on the upstream 180° of the cylinder, is not accounted for in 
classical inertial impaction theory, there is substantial disagreement 
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between measurement and the theory. The isolated tube de-entrain- 
ment efficiency is shown to be only weakly dependent on tube di- 
ameter, air velocity, droplet mean velocities, and total liquid flow 
rate for air velocities less than 14 m/s and droplet mass flux rates 
greater than 2 kg/m? s. The de-entrainment efficiencies of isolated 
tubes are extrapolated to those of tubes in a multiple tube array, 
and a predictive relation is presented for the overall de-entrainment 
efficiency of multiple tube arrays. 21 refs., 28 figs. 


35957 (NUREG/CR—1559) Transient critical heat flux 
and blowdown heat-transfer studies. Leung, J.C. (Argonne 
National Lab., IL (USA)). May 1980. Contract W-31-109- 
ENG-38. 267p. (ANL—80-53). NTIS, PC Al2/MF A011 - 
GPO. File Number T185015925. 

Objective of this study is to give a best-estimate prediction 
of transient critical heat flux (CHF) during reactor transients and 
hypothetical accidents. To accomplish this task, a predictional 
method has been developed. Basically it involves the thermal-hy- 
draulic calculation of the heated core with boundary conditions 
supplied from experimental measurements. CHF predictions were 
based on the instantaneous “local-conditions” hypothesis, and eight 
correlations (consisting of round-tube, rod-bundle, and transient 
correlations) were tested against most recent blowdown heat-trans- 
fer test data obtained in major US facilities. The prediction results 
are summarized in a table in which both CISE and Biasi correla- 
tions are found to be capable of predicting the early CHF of ~ 1 s. 
The Griffith-Zuber correlation is credited for its prediction of the 
delay CHF that occurs in a more tranquil state with slowly decay- 
ing mass velocity. In many instances, the early CHF can be well 
correlated by the x = 1.0 criterion; this is certainly indicative of an 
annular-flow dryout-type crisis. The delay CHF occurred at near 
or above 80% void fraction, and the success of the modified Zuber 
pool-boiling correlation suggests that this CHF is caused by flood- 
ing and pool-boiling type hydrodynamic crisis. 


35958 (NUREG/CR—2000-Vol.5-No.5) Licensee event 
report (LER) compilation for month of May 1986. Volume 5, 
No. 5. (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 137p. (ORNL/NSIC—200- 
Vol.5-No.5). NTIS, PC A07/MF AO1 - GPO. File Number 
1186012196. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. The LER summaries in this 
report are arranged alphabetically by facility name and then chron- 
ologically by event date for each facility. Component, system, key- 
word, and component vendor indexes follow the summaries. Ven- 
dors are those identified by the utility when the LER form is initi- 
ated; the keywords for the component, system, and general key- 
word indexes are assigned by the computer using correlation tables 
from the Sequence Coding and Search System. 


35959 (NUREG/CR—3701) REMIX: a computer pro- 
temperature 


gram for transients due to high pressure injection 
after of natural circulation. he, % K.; Nour- 
a HP. Theofanous, T.G. (Purdue Univ., Lafayette, 

IN (USA). School of Nuclear Engineering). "May 1986. 
130p. NTIS, PC AO7/MF AOli - GPO. File Number 
T186901450. 

This report describes the features and use of several comput- 
er programs developed on the basis of the Regional Mixing Model 
(RMM). This model provides a phenomenologically-based analyti- 
cal description of the stratified flow and temperature fields resulting 
from High Pressure Safety Injection (HPI) in the stagnated loops of 
a Pressurized Water Reactor (PWR). The basic program is called 
REMIX and is intended for thermally-induced stratification at low 
Froude number injections. The REMIX-S version is intended for 
solute-induced stratification with or without thermal effects as 
found in several experimental simulations. The NEWMIX program 
is a derivative of REMIX representing the limit of maximum possi- 
ble mixing within the cold leg and is intended for high Froude 
number injections. The NEWMIX-S version accounts for solute ef- 
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fects. Listings of all programs and sample problem input and output 
files are included. 10 refs. 


35960 (NUREG/CR—3960) Closeout of IE Bulletin 80- 
01: operability of automatic depressurization system (ADS) 
valve pneumatic supply. Foley, W.J.; Dean, R.S.; Hennick, 
A. (Parameter, Inc., Elm Grove, WI (USA)). Jun 1986. 3 
NTIS, PC A03/MF AO1 - GPO. File Number T18690148 

On January 10, 1980, the Philadelphia Electric Company 
(PECO) informed the NRC that the pneumatic supply for the 
Automatic Depressurization System (ADS) at Peach Bottom Units 
2 and 3 might not be operable for all possible events. On January 
11, 1980, IE Bulletin 80-01 was issued by the NRC to licensees of 
operating boiling water reactors (BWRs), because of concern about 
the possible safety-related deficiency reported by PECO. All BWRs 
were included in the issuance, including several which reported 
that they did not have pneumatically operated ADSs. The licensees 
were required to take six specific actions. On May 7, 1980, per 
TMI Action Plan Item II.K.3.28, NRC/NRR issued a letter to all 
operating BWR licensees requiring verification of qualification of 
ADS accumulators and changes to technical specifications. Early in 
1983, 20 licensees of current BWRs were requested by NRC/NRR 
to supply additional information per Multi-Plant Action F-55. Eval- 
uation of utility responses, NRC/IE inspection reports and NRC/ 
NRR safety evaluation reports shows that the bulletin can be 
closed out per specific criteria for all of the 26 current BWR facili- 
ties to which it was issued. Documentation applying to related Item 
II.K.3.28 and Action F-55 is included in determination of bulletin 
closeout if necessary. TMI II.K.3.28 and Multi-Plant F-55 action 
items for nine facilities that have not been closed out by regional 
inspection are included for reference. 


35961 (NUREG/CR—4315-Vol.1) Evaluation of nuclear 
facility decommissioning projects. Three Mile Island Unit 2 
reactor coolant system and systems decontamination. Summa- 
ry status report. Volume 1. Doerge, D.H.; Miller, R.L.; 
Scotti, K.S. (UNC Nuclear Industries, Inc., Richland, WA 
(USA)). May 1986. 40p. NTIS, PC A03/MF A0Ol1 - GPO. 
File Number T186901479. 

This document summarizes information relating to the de- 
contamination and restoration of the Three Mile Island Unit 2 reac- 
tor coolant system and other plant systems. Data have been collect- 
ed from activity reports, reactor containment entry records, and 
other sources and entered in a computerized data system which 
permits extraction/manipulation of specific data which can be used 
in planning for recovery from a loss of coolant event similar to that 
experienced by the Three Mile Island Unit 2 on March 28, 1979. 
This report contains a summary of radiation exposures, manpower, 
and time spent in radiation areas during the referenced period. Sup- 
port activities conducted outside of radiation areas are not included. 
Computer reports included are: A chronological listing of all activi- 
ties related to decomtamination and restoration of the reactor cool- 
ant system and other plant systems for the period of April 5, 1979, 
through December 19, 1984; a summary of labor and exposures by 
department for the same time period; and summary reports for each 
major task undertaken in connection with this specific work scope 
during the referenced time period. 


35962 (NUREG/CR—4315-Vol.2) Evaluation of nuclear 
facility decommissioning projects. Three Mile Island Unit 2 
reactor building decontamination. Summary status report. 
Volume 2. Doerge, D.H.; Miller, R.L.; Scotti, K.S. (UNC 
Nuclear Industries, Inc., Richland, WA (USA)). May 1986. 
16lp. NTIS, PC A08/MF A0O1 - GPO. File Number 
TI86901478. 

This document summarizes information relating to decon- 
tamination of the Three Mile Island Unit 2 (TMI-2) reactor build- 
ing. The report covers activities for the period of June 1, 1979 
through March 29, 1985. The data collected from activity reports, 
reactor containment entry records, and other sources were entered 
into a computerized data system which permits extraction/manipu- 
lation of specific information which can be used in planning for re- 
covery from an accident similar to that experienced at TMI-2 on 
March 28, 1979. This report contains summaries of man-hours, 
manpower, and radiation exposures incurred during decontamina- 
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tion of the reactor building. Support activities conducted outside of 
radiation areas are excluded from the scope of this report. Comput- 
erized reports included in this document are: a chronological sum- 
mary listing work performed relating to reactor building decon- 
tamination for the period specified; and summary reports for each 
major task during the period. Each task summary is listed in chron- 
ological order for zone entry and subtotaled for the number of per- 
sonnel entries, exposures, and man-hours. Manually-assembled table 
summaries are included for: labor and exposures by department and 
labor and exposures by major activity. 


35963 (NUREG/CR—4315-Vol.3) Evaluation of nuclear 
facility decommissioning projects. Three Mile Island Unit 2 
reactor defueling and disassembly. Summary status report. 
Volume 3. Doerge, D.H.; Miller, R.L.; Scotti, K.S. (UNC 
Nuclear Industries, Inc., Richland, WA (USA)). May 1986. 
80p. NTIS, PC A0O5/MF A0Ol - GPO. File Number 
1186901477. 

This document summarizes information relating to the prep- 
arations for defueling the Three Mile Island Unit 2 (TMI-2) reactor 
and disassembly activities being performed concurrently with de- 
contamination of the facility. Data have been collected from activi- 
ty reports, reactor containment entry records, and other sources 
and entered in a computerized data sysem which permits extrac- 
tion,'manipulation of specific data which can be used in planning 
for recovery from a loss of coolant event similar to that experi- 
enced at TMI-2 on March 28, 1979. This report contains summaries 
of man-hours, manpower, and radiation exposures incurred during 
the period of April 23, 1979 to April 16, 1985, in the completion of 
activities related to preparation for reactor defueling. Support ac- 
tivities conducted outside of radiation areas are not included within 
the scope of this report. Computerized reports included in this doc- 
ument are: A chronological summary listing work performed for 
the period; and summary reports for each major task undertaken in 
connection with the specific scope of this report. Presented in 
chronological order for the referenced time period. Manually-as- 
sembled table summaries are included for: Labor and exposures by 
department; and labor and exposures by major activity. 


35964 (NUREG/CR—4315-Vol.9) Evaluation of nuclear 
facility oning projects. Three Mile Island Unit 2. 
Radioactive waste and laundry shipments. Volume 9. Summa- 

ry status report. Doerge, D.H.; Miller, R.L.; Scotti, K.S. 
(UNC Nuclear Industries, Inc., Richland, WA (USA)). May 
1986. 37p. NTIS, PC A03/MF AOl - GPO. File Number 
TI86901476. 

This document summarizes information concerning radioac- 
tive waste and laundry shipments from the Three Mile Island Nu- 
clear Station Unit 2 to radioactive waste disposal sites and to pro- 
tective clothing decontamination facilities (laundries) since the loss 
of coolant accident experienced on March 28, 1979. Data were col- 
lected from radioactive shipment records, summarized, and placed 
in a computerized data information retrieval/manipulation system 
which permits extraction of specific information. This report covers 
the period of April 9, 1979 to May 5, 1985. Included in this report 
are: waste disposal site locations, dose rates, curie content, waste 
description, container type and number, volumes and weights. This 
information is presented in two major categories: protective cloth- 
ing (laundry) and radioactive waste. Each of the waste shipment re- 
ports is in chronological order. 


35965 (NUREG/CR—4404) Analysis of allowed outage 


times at the Byron Generating Station. Cho, N.Z.; Chu, 
T.L.; Xue, D.; Bozoki, G.E.; Youngblood, R.W. (Brookha- 
ven National Lab., Upton, NY (USA)). Jun 1986. Contract 
AC02-76CH00016. 116p. (BNL-NUREG—51930). NTIS, 
PC A06/MF A0O1 - GPO. File Number T186012092. 

This report provides a critical review of the methods used in 
WCAP-10526 which proposed that allowed outage times (AOTs) 
for a number of safety systems in the Byron Generating Station be 
increased from 3 to 7 days, and presents an independent estimate of 
the change in risk involved in the AOT extension. It also presents 
results of several sensitivity studies. Also included are a survey of 
methods that can be used to evaluate nuclear power plant technical 
specifications and a description of pairwise importance measures. 53 
tabs. 
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35966 (NUREG/CR—4409) Data base on nuclear power 
plant dose reduction research projects. Khan, T.A.; Dionne, 
B.J.; Baum, J.W. (Brookhaven National Lab., Up ton, NY 
(USA)). Dec 1985. Contract AC02-76CHO0016. 225p. 
(BNL-NUREG—51934). NTIS, PC A10/MF A0Ol - G 
File Number T1I86006283. 

This report contains project information on the research and 
development activities of the nuclear power industry in the area of 
dose reduction. It is based on a data base of information set up at 
the ALARA Center of Brookhaven National Laboratory. One pur- 
pose of this report is to draw attention to work in progress and to 
enable researchers and subscribers to obtain further information 
from the investigators and project managers. Information is provid- 
ed on 180 projects, divided according to whether they are oriented 
to Engineering Research or to Health Physics Technology. The 
report contains indices on main category, project manager, princi- 
pal investigator, sponsoring organization, contracting organization, 
and subject. This is an initial report. It is intended that periodic up- 
dates be issued whenever sufficient material has been accumulated. 


35967 (NUREG/CR—4506) Operational safety reliability 
program approach with recommendations for further develop- 
ment and evaluation. Mueller, C.J.; Bezella, W.A. (Argonne 
National Lab., IL (USA)). Jan 1986. Contract W-31-109- 
ENG-38. 144p. (ANL—86-5). NTIS, PC A0O7/MF AOl1 - 
GPO. File Number TI86010250. 

This report documents the development of a Reliability Pro- 
gram structure, its functions, and associated activities for the oper- 
ating phase of a nuclear power plant. This development provides a 
baseline for tailoring utility reliability programs to specific equip- 
ment or operations. Previous recommendations of earlier industry 
and government groups and consultants are discussed and factored 
into this structure. Synopses of current licensee practices and regu- 
latory requirements that address the same safety issues addressed by 
the Reliability Program are provided. Relevant new industry initia- 
tives or regulatory activities are cited. Studies demonstrating the 
Programs usefulness in addressing operational safety issues are also 
cited. Finally, cost/benefit considerations are identified. The Reli- 
ability Program is shown to provide a systematic framework for 
identifying weaknesses or degradations in equipment and oper- 
ations, determining the root-causes of these degradations, and inte- 
grating problem solutions into day-to-day operations. The Program 
does not introduce “new” concepts or procedures. Rather, it ties 
together reliability engineering and management practices that 
appear to be partially used by all utilities, some much more than 
others. It is also shown that the Program factors proper operational 
safety reliability considerations into the requirements in Technical 
Specifications, test and maintenance strategies, system configura- 
tion, and actual performance of operating and maintenance func- 
tions. 9 figs., 23 tabs. 


35968 (NUREG/CR—4569) Review of the severe acci- 
dent risk reduction program (SARRP) containment event 
trees. (Wisconsin Univ., Madison (USA). Dept. of Nuclear 
Engineering). May 1986. 196p. NTIS, PC A09/MF AOi - 
GPO. File Number T186901 

A part of the Severe Accident Risk Reduction Program, re- 
searchers at Sandia National Laboratories have constructed a group 
of containment event trees to be used in the analysis of key acci- 
dent sequences for light water reactors (LWR) during postulated 
severe accidents. The ultimate goal of the program is to provide to 
the NRC staff a current assessment of the risk from severe reactor 
accidents for a group of five light water reactors. This review spe- 
cifically focuses on the development and construction of the con- 
tainment event trees and the results for containment failure proba- 
bility, modes and timing. The report first gives the background on 
the program, the review criteria, and a summary of the observa- 
tions, findings and recommendations. secondly, the individual re- 
views of each committee member on the event trees is presented. 
Finally, a review is provided on the computer model used to con- 
struct and evaluate the event trees. 





and diffusion 
mugeosor’. J.F.; Fairobent, J.E. (National Oc Oceanic and 
Atmospheric Administration, Idaho Falls, ID (USA). Air 
Resources Lab.). May 1986. 75p. NTIS, PC A04/MF AOI - 
GPO. File Number T186901473. 

As described in Supplement 1 to NUREG-0737, the NRC 
will conduct post-implementation reviews of emergency response 
facilities (ERFs) at operating nuclear power plants. These reviews 
include examination of the dose assessment methodology for - 
gency response. This report describes a methodology for evaluating 
the atmospheric transport and diffusion models incorporated in the 
dose consequence assessment by comparison with reference models. 
Two Gaussian puff-advection models, one segmented plume model 
and one straight line Gaussian plume model have been identified as 
reference models. These models are exercised with a series of data 
sets, and serve as points of reference for model comparisons. A 
series of data sets have been assembled to exercise model perform- 
ance in a variety of meteorological situations, ranging from simple 
invariant conditions to more complicated conditions typical of river 
valley or coastal environments. These data sets are intended to be 
offered to licensees prior to the ERF appraisal of their particular 
facility. 


35970 (NUREG/CR—4621) Flow visualization experi- 
ment on hot-leg U-bend two-phase natural circulation phe- 
nomena. Kim, -Baik; Ishii, M. (Argonne National Lab., 
IL (USA)). May 1986. Contract W-31-109-ENG-38. 35p. 
(ANL—86-27). NTIS, PC A03/MF A0Ol - GPO. File 
Number TI86011056, 

A hot-leg U-bend experiment was performed. The experi- 
mental condition simulated the two-phase flow in a B and W pri- 
mary loop during a small break loss of coolant accident or during 
some other abnormal transients. The loop design was based on the 
scaling criteria developed previously and the loop was operated 
either in a natural circulation mode or in a forced circulation mode 
using nitrogen gas and water. The two-phase flow regimes at the 
hot-leg were identified on the basis of visual observation. The phase 
separation at the top of the inverted U-bend was observed at low 
gas flow rate. The void fractions were measured using differential 
pressure transducers and compared with the prediction from the 
drift-flux model. The natural circulation flow interruption occurred 
in two different modes, namely, quasi-periodic and semi-permanent 
modes. This phenomenon is mainly dependent on the difference in 
the hydrostatic head in the riser and downcomer, and the flow 
regime at hot-leg. Besides this flow interruption phenomenon, dy- 
namic flow instabilities of considerable amplitudes have been ob- 
served. 10 refs. 


35971 (SAND—85-1270C) Experimental studies of heat 
removal from fission-heated UO, debris in sodium. Mitchell, 
G.W.; Rivard, J.B.; Hitchcock, J.T.; Ottinger, C.A.; Gron- 
ager, ‘IE. Lipinsk mua; are LE; Schmidt, TR; Mei- 
ster, H.; Mehr, K. (Sandia N ational Labs., Albuquerque, 
NM (USA Commission of the EB Communities, 
Ispra (italy). Joint Research Centre; Power Reactor and 
Nuclear Fuel Development — Tokyo (Japan); Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.)). 
May 1986. Contract ACDATEDPOOTES. Sp. (CONF- 
860501—7). NTIS, PC A02/MF AOl1 - GPO. File Number 
TI86011041. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

A joint program to study the coolability of debris beds 
formed under reactor accident conditions was sponsored by the 
USNRC, JRC of the European Communities, and PNC Japan. The 
program, conducted at Sandia National Laboratories, was complet- 
ed in 1985. This paper provides a review of the program's twelve 
in-pile experiments and the data obtained from those experiments. 
These are the first coolability experiments to be conducted in-pile 
using internally heated urania in sodium. 
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35972 (SAND—85-2839) Comparison of Maximus/ 
Bounding and Bayes/Monte Carlo for fault tree uncertainty 
analysis. Hora, S.C.; Iman, R.L. (Hawaii Univ., Hilo (USA); 
Sandia National Labs., Albuquerque, NM (USA)). Mar 
1986. Cont-act AC04-76DP00789. 7ip. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86011704. 

A comparison of two methodologies for the analysis of un- 
certainty in risk analyses is presented. One methodology combines 
approximate methods for confidence interval estimation of system 
reliability with a bounding approach for information derived from 
expert opinion. The other method employs Bayesian arguments to 
construct probability distributions for component reliabilities using 
data from experiments and observation and expert opinion. The 
system reliability distribution is then derived using a conventional 
Monte Carlo analysis. An extensive discussion of the differences be- 
tween confidence intervals and Bayesian probability intervals pre- 
cedes the comparison. The comparison is made using a trial prob- 
lem from the Arkansas Nuclear One-Unit 1 Nuclear Power Plant. 
It is concluded that the Maximus/Bounding methodology tends to 
produce somewhat longer intervals than the Bayes/Monte Carlo 
method, although this finding is based on comparisons made under 
nonidentical assumptions regarding the treatment of operator recov- 
ery rates. The Bayes/Monte Carlo method is shown to produce 
useful information regarding the importance of uncertainty about 
each component's reliability in determining overall uncertainty. 8 
refs., 31 figs., 5 tabs. 


35973 Flow excursion-induced dryout at low heat flux 
natural convection boiling. Khatib-Rahbar, M.; Cazzoli, E.G. 
(Department of Nuclear Energy, Brookhaven National Lab- 
oratory, Upton, NY 11973). Journal of Heat Transfer; 108: 
No. 2, 425-432(May 1986). 

Flow excursion-induced dryout at low heat flux natural con- 
vection boiling, typical of liquid metal fast breeder reactors, is ad- 
dressed. Steady-state calculations indicate that low-quality boiling is 
possible up to the point of the Ledinegg instability, leading to flow 
excursion and subsequent dryout in agreement with experimental 
data. A flow regime -dependent critical heat flux relationship based 
upon a saturated boiling criterion is also presented. Transient analy- 
ses indicate that premature flow excursion cannot be ruled out and 
the boiling process is transient dependent. Analysis of a loss-of-flow 
transient at high heat flux forced convection shows a significantly 
faster flow excursion leading to dryout, which is in excellent agree- 
ment with the results of the two-dimensional THORAX code. 


35974 The Ultimate Safe (U.S.) Reactor. — 1 
Daugherty, S. (Oak Ridge National Lab., Oak Rid 
pp 670-671 of Proceedings of condensed papers 0! the mh 
Miami international conference on alternative energy 
source. Veziroglu, T.N. Coral Gables, FL; Clean Energy 
Research Institute (1986). (CONF-851201—). Contract 
ACO05-840R21400. 

From 7. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (9 Dec 1985). 

The Ultimate Safe (U.S.) Reactor is a reactor that eliminates 
the traditional safety concerns of nuclear fission reactors. The U.S. 
reactor has an insignificant source term and no reasonable critical- 
ity accident. Furthermore, the negligible residual after-heat in the 
reactor renders its shutdown capability comparable or superior to 
conventional power sources in that no actions or precautions are 
required following a shutdown of power. The U.S. Reactor utilizes 
two principles to achieve ultimate safety. Fission products are con- 
tinuously removed at the rate they are produced, thus retaining the 
inherent source term at an insignificant level. The reactor is operat- 
ed with no excess criticality, hence no criticality accident is reason- 
ably possible. The reactor is controlled safely by its negative tem- 
perature coefficient. The reactor maintains criticality by an internal 
breeding ratio that is trimmed to be exactly one. To facilitate the 
continuous fission product removal, the U.S. Reactor requires a 
fluid fuel and on-line, continuous fuel processing. Molten salt fuel 
was selected for its well-known beneficial properties: low vapor 
pressure at high temperature; adequate solubility of uranium and 
thorium as fluorides; good compatibility with structural materials; 
absence of irradiation damage; high negative temperature coeffi- 
cient and ample developed technology and experience. 
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35975 Experimental and analytical study of loss-of-flow 
transients in EBR-II occurring at decay power levels. Chang, 
L.K.; Mohr, D.; Feldman, E.E.; Betten, P.R.; Planchon, 
H.P. "(Argonne National Lab., Argonne, IL). pp 679-686 of 
Proceedings of condensed papers of the 7th Miami interna- 
tional conference on alternative energy source. Veziroglu, 
T.N. Coral Gables, FL; Clean Energy Research Institute 
(1986). (CONF-851201—). Contract W-31-109-ENG-38. 

From 7. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (9 Dec 1985). 

One of the major objectives of the EBR-II Shutdown Heat 
Removal Test (SHRT) program is to study the ability of natural 
convection to remove decay heat from the EBR-II plant under va- 
riety of conditions. This study provides additional understanding 
and insight relative to operational reactor reliability and safety of 
the EBR-II plant and is also generally applicable to the design of 
future fast breeder reactors. Furthermore, data obtained from natu- 
ral convective tests can be used to show that unprotected (no 
scram) loss-of-flow (LOF) tests can be safely conducted in EBR-II 
and to validate simulation codes used in the design and safety anal- 
ysis of reactor plants. Two well-instrumented subassemblies were 
installed in EBR-II core to measure temperatures and flows during 
the tests. One of the subassemblies, XX09, is fueled with typical 
EBR-II driver fuel elements, and the other, XX10, is an unfueled 
subassembly containing only stainless steel rods which thermal-hy- 
draulically simulates a blanket subassembly. Both subassemblies are 
located in the driver region and occupy control rod positions. 
There is also extensive instrumentation throughout the reactor and 
the balance of the plant; and a data acquisition system collects data 
from a few hundred instruments and records the digital results on 
magnetic tape at 0.5 sec. interval. 


35976 Thermohydraulics in a high 
reactor reactor v 


eos 


prestressed concrete essel during unrestricted 
core heatup accidents. Kroeger, P.G.; Colman, J.; Araj, K.J. 
Genekinen National Lab., Upton, NY, USA. Dept. of Nu- 


clear Energy). Nuclear Rubitie and Design; 
11-23(Aug 1985). 

The long term core and primary loop heatup of an HTGR 
subsequent to loss of all forced circulation has been analyzed using 
a modified version of the CORCON code. The results indicate that 
if the liner cooling system is operating, or can be restarted within 
about 60 h, safe cooldown can be achieved, but significant core 
damage will occur. Without functioning liner cooling system the 
core heatup will lead to PCRV concrete degradation and the re- 
sulting concrete gas releases will ultimately cause containment 
building failure after 6 to 10 days. 


88: No. 1, 


to the un- 


gonne National Lab., IL, USA. Reactor Analysis and Safety 
ised Nuclear Engineering and Design; 88: No. L, 1, L ee 51tAne 

A review of existing modeling concepts and studies of 
sodium-concrete reactions is presented. Consistent with experimen- 
tal observations, the current study assumes for hydrated 
concretes the presence of liquid layer of reaction products interven- 
ing between sodium pool and concrete surface. Primary liquid com- 
ponent in this layer is NaOH which has a low melting point. This 
liquid component dissolves the reaction products such as silicates, 
aluminates and forms a very viscous liquid more dense than sodium. 
As this layer assumes a significant thickness, the only mechanism 
available for transport of sodium to fresh concrete surface is the 
motion and agitation induced by gas bubbles consisting of hydro- 
gen, water vapor, CO:, and sodium vapor. However, to date there 
exists no satisfactory model that describes this transport mechanism. 
To rectify this shortcoming, we propose a mass “diffusion” model 
for sodium transport. The model reduces the sodium transport 
process by bubble motion to a single unknown parameter which has 
See ee cer ee ee eee 
determined by solving an inverse problem in conjunction with 
measured “concentration” distributions in simulant material experi- 
ments. 
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35978 Effect of non-equilibrium fission gas and fuel creep 
on swelling and release in irradiated carbide fuels. Wazzan, 
A.R.; Tatsumi, J.; Okrent, D.; Billone, M.C. (California 
Univ., Los Angeles, USA. School of Engineering and Ap- 
plied ‘Science; Argonne ae Lab., IL, USA. Materials 
Science and Technology Div.). Nuclear Engineering and 
Design; 88: No. 1, 93-101(Aug 1985). 

The code UCSWELL was developed to simulate fission gas 
behavior in carbide fuels. One of the limiting assumptions in UCS- 
WELL - that matrix gas bubbles are in equilibrium with gas atom 
concentration - is removed and non-equilibrium matrix fission gas 
bubbles are allowed, but with relaxation to equilibrium by means of 
vacancy diffusion and thermal and radiation-induced creep of the 
fuel. For a given grain size, the difference in swelling between equi- 
librium and non-equilibrium with relaxation bubble fission gas treat- 
ment increases with decreasing irradiation temperature. At a given 
temperature, the non-equilibrium effect is more pronounced for 
large grain fuel. This is to be expected because the creep rate (and 
hence the rate at which bubbles grow to an equilibrium size) de- 
creases as temperature decreases and/or as grain size increases. At 
temperatures, where the creep rate is grain size insensitive, grain 
size remains important to the equilibrium process in so far as the 
grain boundary is a source of vacancies to the non-equilibrium bub- 
bles. While the difference in these quantities is at the most of the 
order of 20% for the steady operating conditions considered, it is 
anticipated that the non-equilibrium effects become more pro- 
nounced during reactor overpower and undercooling transients. 


35979 Separate effects study on sodium boiling and 
dryout under forced- and natural-convection conditions per- 
formed with a one-dimensional loop code. Carbajo, J.J. (Oak 
Ridge National Lab., TN, USA. Engineering Technology 
Div.). Nuclear Engineering and Design; 85: No. 3, 3. 
344(Mar 1985). Contract AC05-840R21400. 

A comprehensive separate effects study has been performed 
with the one-dimensional code LOOP-1 on powers and times for 
sodium boiling initiation and dryout in a closed loop system. Two 
different kinds of transients were considered: loss-of-flow and loss- 
of-heat-sink. Loss-of-flow transients were studied under both 
forced- and natural-convection conditions. Loss-of-heat-sink tran- 
sients were studied under natural-convection conditions. The results 
for loss-of-flow transients indicate that the boiling initiation time 
was reduced by a small amount, and the dryout time was reduced 
very significantly by increasing either the input power or the inlet 
temperature, or by decreasing the test section pressure for both 
forced- and natural-convection conditions. Under forced-convection 
conditions, a stabilizing effect occurred by either increasing the test 
section valve setting or by decreasing the bypass ratio with a pump 
head adjusted to provide the same steady state and initial transient 
flows; thus, longer boiling times could be maintained before dryout 
occurred. For natural-convection loss-of-flow conditions, increasing 
the test section valve setting or decreasing the bypass ratio reduced 
the test section inlet flow, which resulted in boiling inception and 
dryout occurring more rapidly. A larger flow before the loss of 
flow transient starts yielded longer boiling initiation and dryout 
times. Under loss-of-heat-sink conditions, the higher the inlet tem- 
perature, the lower the boiling and the dryout powers. The margin 
between boiling and dryout powers increases with increasing inlet 
temperature. Results have been verified with experimental data. 
These results indicate that a margin between several seconds and 
several hours (depending on the type of transient) is available 
before core damage may occur in an actual reactor. 


35980 An advanced method for struc- 
tural and hydrodynamic analysis of LMFBR piping systems. 
Wang, C.Y.; Zeuch, W.R. (Reactor Analysis and Safety 
Div., ‘Argonne National Lab., Argonne, TL). pi . pe 393-404 of 
Proceedings of an international meeting on advances in nu- 
clear engineering computational methods. Volume 1. La- 


ae Park, IL; American Nuclear Society (1985). 
(CONF-850411—). 


From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 
paper describes an advanced multi-dimensional 
for structural and hydrodynamic analysis of piping systems of liquid 
metal fast breeder reactors under various accident loads. The 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


method couples a two-dimensional finite-difference hydrodynamic 
technique with a three-dimensional finite-element structural dynam- 
ics program. In the analysis, an elbow hydrodynamic model has 
been developed to account for the effect of global elbow motion. 
Treatment is provided for calculating fluid motion in the vicinity of 
the isolated flow region, rigid obstacle, and baffle plates commonly 
occurred in the in-line components. Also, an implicit time-integra- 
tion scheme has been developed for structural analysis under long- 
duration accident loads. Three sample problems are given, dealing 
with analyses of (1) multi-dimensional fluid-structure interaction, (2) 
hydrodynamics in the in-line components, and (3) seismic response 
of a pipe-elbow loop. 


35981 BWR plant analyzer development at BNL. Cheng, 
H.S.; Wulff, W.; Mallen, A.N.; LeKach, S.V.; Stritar, A.; 
Cerbone, R.J. (Brookhaven National Lab., Upton, NY 
11973). pp 337-354 of Proceedings of an international meet- 
ing on advances in nuclear engineering computational meth- 
ods. Volume 1. LaGrange Park, IL; American Nuclear So- 
ciety (1985). (CONF-850411—). 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

Advanced technology for high-speed interactive nuclear 
power plant simulations is of great value for timely resolution of 
safety issues, for plant monitoring, ard for computer-aided emer- 
gency responses to an accident. Presented is the methodology em- 
ployed at BNL to develop a BWR plant analyzer capable of simu- 
lating severe plant transients at much faster than real-time process 
speeds. Five modeling principles are established and a criterion is 
given for selecting numerical procedures and efficient computers to 
achieve the very high simulation speeds. Typical results are shown 
to demonstrate the modeling fidelity of the BWR plant analyzer. 


Thermal-hydraulic methods in fast reactor safety. 

Weber, D.P.; Sideen L.L. (Argonne National Lab., Ar- 
gonne, IL 60439). pp 253-272 of Proceedings of an interna- 
tional on advances in nuclear engineering computa- 
tional methods. Volume 1. LaGrange Park, IL; American 
Nuclear Society (1985). (CONF-850411—). 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

Methods for the solution of thermal-hydraulic problems in 
liquid metal fast breeder reactors (LMFBRs) arising primarily from 
transient accident analysis are reviewed. Principal emphasis is given 
to the important phenomenological issues of sodium boiling and 
fuel motion. Descriptions of representative phenomenological and 
mathematical models, computational algorithms, advantages and 
limitations of the approaches, and current research needs and direc- 
tions are provided. 


35983 Droplet generation from inverted annular flow in 

post dryout region. Ishil, M.; DeJarlais, G. (Reactor Analysis 

4 Safety Div., Argonne National Lab., Argonne, IL 

aaa Pp vp of Proceedings of the international symposi- 

on particulate and multi-phase processes. 

ainee, Veziroglu, T.N. Coral Gables, FL; Clean 
Energy Research Institute (1985). (CONF-850406—). 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

A good understanding of the post dryout heat transfer and 
hydrodynamics is very important in terms of the nuclear reactor 
safety and cryogenic system operation. Beyond the dryout point, 
the vapor continuous phase is in contact with the hot wall and the 
hydrodynamic condition is drastically different from the standard 
liquid contact boiling mode. The post dryout region is character- 
ized by considerably reduced heat transfer coefficient and resulting 
high wall temperature which can become critical to a system. De- 
tailed review articles have been published on the subject by several 
authors. However, it can be said that there is very little understand- 
ing of its basic hydrodynamics, thus the existing heat transfer corre- 
lations are not very reliable. 
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35984 Behavior of aerosols in a steam-air environment. 
Adams, R.E.; Tobias, M.L.; Longest, A.W. (Engineering 
Tech. Div., Oak Ridge National Lab., Oak Ridge, TN 
37831). pp vp of Proceedings of the international symposi- 
um workshop on particulate and multi-phase processes. 
Ariman, T.; Veziroglu, T.N. Coral Gables, FL; Clean 
Energy Research Institute (1985). (CONF-856406—). Con- 
tract AC05-840R21400. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, age USA (22 ~~ 2 1985). 

The behavior of aerosols assumed to characteristic of 
those generated during light water reactor (LWR) accident se- 
quences and released into containment is being studied in the Nu- 
clear Safety Pilot Plant (NSPP) which is located at the Oak Ridge 
National Laboratory (ORNL). This project is sponsored by the Di- 
vision of Accident Evaluation, Nuclear Regulatory Commission, 
and the purpose is to provide experimental qualification for LWR 
aerosol behavior codes under development. 


35985 Source term experiments project (STEP): Aerosol 
characterization system. Schlenger, B.J.; Dunn, P.F. (En 
neering Div., Argonne National Lab., Argonne, IL 60438) 
pp 35.1-35.8 of Proceedings of the international symposium 
workshop on particulate and multi-phase processes. Ariman, 
T.; Veziroglu, T.N. Coral Gables, FL; Clean Energy Re- 
search Institute (1985). (CONF-850406—). Contract W-31- 
109-ENG-3 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

A series of four experiments has been completed at Argonne 
National Laboratory's TREAT Reactor. The purpose of these ex- 
periments, which are sponsored by an international consortium or- 
ganized by the Electric Power Research Institute, is to investigate 
the source term. They have been designed to provide some of the 
necessary data regarding magnitude and release rates of fission 
products from degraded fuel pins, physical and chemical character- 
istics of released fission products, and aerosol formation and trans- 
port phenomena. These are in-pile experiments, whereby the test 
fuel is heated by neutron induced fission and subsequent cladding 
oxidation in steam environments that simulate as closely as practical 
predicted severe reactor accident conditions. The test sequences 
cover a range of pressure and fuel heatup rate, and include the 
effect of Ag/In/Cd control rod material. 


35986 ESF collection effectiveness: A study in fine parti- 
cle dynamics. Winegardner, W.K.; Owczarski, P.C. (Pacific 
Northwest Lab., Richland, WA " 99352). pp 2710-2712 of 
Proceedings of the international symposium workshop on 
particulate and multi-phase processes. Ariman, T.; Vezir- 
oglu, T.N. Coral Gables, FL; Clean Energy Research Insti- 
tute (1985). (CONF- 850406—). Contract AC06-76RL01830. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Dost: Miami aS i. USA (22 Apr 1985). 

The characterization and dynamic behavior of fine particles 
are the main subjects of an ongoing investigation of the particle 
collection effectiveness of the engineered safety feature (ESF) sys- 
tems in nuclear power plants. This investigation is part of a larger 
study of the release of radionuclides to the environment from such 
plants during postulated accidents that are severe but extremely un- 
likely. It is generally accepted that the more volatile radionuclides 
and the structural and control materials vaporized in these acci- 
dents would tend either to nucleate to form particles or to con- 
dense on cooler surfaces and other particles. Several of the ESF 
systems can serve as particle collection devices and thus can 
become significant factors in any investigation of release. 


35987 Vaporization heated liquid into a saturated 
stream. Ahluwalia, K.K.; Im, K.H. (Argonne National — 
Argonne, IL 60439). pp 27.6-27.7 of Proceedings of the 
international symposium workshop on particulate and multi- 
re processes. Ariman, T.; V lu, T.N. Coral Gables, 

Clean Energy Research Institute (1985). (CONF- 
850406—). 
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From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

Convective vaporization of a liquid from a heated surface 
into a non-reactive stream is encountered in some industrial applica- 
tions and naturally occuring phenomena. The vaporization flux may 
normally be estimated from analogy with heat transfer except when 
the free stream is much colder than the surface. In that case, the 
vapor diffusing from the surface may become supersaturated 
enough to homogeneously nucleate within the thermal boundary 
layer. The effect of vapor nucleation is to modify the concentration 
profile. It constitutes a sink term in the vapor conservation equation 
and, therefore, for given mass fraction at surface, it should increase 
the concentration gradient at the surface and hence the vaporiza- 
tion flux. The formulation developed in this paper attempts to quan- 
tify the enhancement. A most common manifestation of boundary 
layer nucleation during vaporization is the appearance of fumes 
over the surface of hot water. It is to be distinguished from fog for- 
mation (cold ground, superheated gas) which occurs when a mass 
of unsaturated air descends upon a cold ground and which can be 
analyzed. An industrial problem of recent interest to which the 
theory developed in this paper might be applied is in the area of 
light water reactor safety. It pertains to the potential revaporization 
of volatile fission products released from breached fuel pins and 
subsequently deposited on the reactor internal surfaces. The reva- 
porization possibility arises because of the decay heat in fission 
products raising the deposit temperature above that of the gas. 


35988 A mechanistic model of release of radionuclides 
and generation of aerosols during reactor core melt interac- 
tions with concrete. Powers, D.A.; Brockmann, J.E. (Sandia 
National Labs., Albuquerque, NM 87185). pp 27.3-27.5 = 
Proceedings of the international symposium worksho 
particulate and multi-phase processes. Ariman, T.; ale 
oglu, T.N. Coral Gables, FL; Clean Energy Research Insti- 
tute (1985). (CONF-850406—). 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Fateh, ee Miami Beach, FL, USA (22 Apr 1985). 

uninterrupted progression of a severe accident in a nu- 
clear aie plant could result in molten reactor fuel and molten 
steel falling from the reactor vessel and interacting with structural 
concrete of the reactor containment. Experimental examinations 
have established that significant gas generation and aerosol produc- 
tion accompanies such high temperature melt interactions with con- 
crete. The radioactive aerosols produced are of concern since they 
would pose a threat to the public should they escape the plant. The 
non-radioactive aerosols are of interest because they could attenu- 
ate the release of radioactivity from the plant. The experimental ca- 
pabilities to study molten core debris/concrete interactions are lim- 
ited to scales much smaller than the many tons of melt that could 
form in a severe reactor accident. Further, many different types of 
accidents at the many different nuclear power plants can be hy- 
pothesized. Each of these accidents would have its own, unique, 
aerosol generation characteristics. Consequently, an attempt has 
been made to formulate a mechanistic model that could predict aer- 
osol production in widely diverse circumstances. 


35989 Downstream behavior of volatile fission product 
species. Farahat, M.; Settle, J.; Johnson, I.; Johnson, C.E. 
(Ar National Lab., Tech. Div., Argonne, IL 
60439). pp vp of Proceedings of the international symposi- 


um workshop on particulate and multi-phase 
Ariman, T.; V. lu, T.N. Coral Gables, FL; Cl Clean 
a Research Institute (1985). (CONF-850406—). 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

During a nuclear reactor accident in which cooling water 
flow is interrupted, the temperature of the fuel may rise above its 
normal operating level causing cladding rupture and volatile fission 
product (VFP) release. The VFP species will be transported in the 
steam/hydrogen flow and may form aerosols in the cooler regions 
downstream. The goal of this study is to characterize the chemical 
and physical transformation of an inactive mixture of VFP’s after 
release into a steam/hydrogen mixture under a temperature gradi- 
ent. Cesium, iodine, and tellurium were chosen for this study be- 
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cause of their contribution to health risks if released to the atmos- 
phere. 


35990 Nonlinear seismic analysis of a large sodium pump. 
Huang, S.N. oe. mikuaes: “WH and Design, ep 89-96 of 
Hanford Com d, Washington). 89-! 
Proceedings o' the 1985 pressure vessels and piping confer- 
ence. Volume PVP-98-3. Recent advances in seismic desi 
of piping and components. Liu, T.H. New York, 
American Society of Mechanical Engineers (1985). (CONF. 
860670—). 

From International Sorption Information Retrieval System 
technical workshop — Paris, France (24 Jun 1986). 

The bearings and seismic bumpers used in a large sodium 
pump of a typical breeder reactor plant may need to be character- 
ized by nonlinear springs and gaps. Then, nonlinear seismic analysis 
utilizing the time-history method is an effective way to predict the 
pump behaviors during seismic events - especially at those bearing 
and seismic bumper areas. In this study, synthesized time histories 
were developed based on specified seismic response spectra. A non- 
linear seismic analysis was then conducted and results were com- 
pared with those obtained by linear seismic analysis using the re- 
sponse spectrum method. In contrast to some previous nonlinear 
analysis trends, the bearing impact forces predicted by nonlinear 
analysis were higher than those obtained by the response spectrum 
method. This might be due to the larger gaps and stiffer bearing 
supports used in this specific pump. However, at locations distant 
from the impact source, the nonlinear seismic analysis has predicted 
slightly less responses than those obtained by linear seismic analysis. 
The seismically induced bearing impact forces were used to study 
the friction induced thermal stresses on the hydrostatic bearing and 
to predict the coastdown time of the pump. Results and discussions 
are presented. 


35991 Large sodium pump coastdown during an earth- 
quake. Barta, D.A. (Engineering Analysis and Design, Wes- 
tinghouse Hanford Company, Richland, WA). pp 97-101 of 
Proceedings of the 1985 pressure vessels and piping confer- 

ence. Volume PVP-98-3. Recent advances in seismic design 
of piping and components. Liu, T.H. New York, NY; 
American Society of Mechanical Engineers (1985). (CONF- 
850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

Analyses were performed to determine the response of the 
main rotary element of a large sodium pump during the simultane- 
ous occurrence of pump coastdown and a seismic event. Analytical 
procedures are described which enable reduction of a multidegree 
of freedom finite element model of the pump to a representative 
nonlinear single degree of freedom system with retention of accept- 
able computational accuracy. Pump rotor bearing impact forces and 
stresses, and the bearing rub forces which act throughout the pump 
coastdown were determined. Bearing material wear depth was cal- 
culated and an assessment was made of the effect of rub forces and 
the associated retarding torque on the shortening of pump coast- 
down time. Pump coastdown time can be very significantly short- 
ened as a result of loss of rotor bearing stiffness and rubbing at the 
lower rotor speeds. 


35992 Piping systems physical benchmarks. Bezler, P.; 
Subudhi, M. (Department of Nuclear Energy, Structural 
Analysis Division, Brookhaven National Laboratory, Upton, 
NY). pp 105-112 of Proceedings of the 1985 pressure vessels 
and piping conference. Volume PVP-98-3. Recent advances 
in seismic design of piping a and components. Liu, T.H. New 


York, NY; American 
(1985). (CONF- -850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

Physical benchmark evaluations are used to assess the accu- 
racy and adequacy of the analysis methods and assumptions used in 
typical piping qualification evaluations. To date physical bench- 
mark evaluations have been completed for five systems involving 
both laboratory tested and in situ piping. In each evaluation elastic 
finite element methods are used to predict the time history response 
of a system for which physical test results are available. In the ana- 


Society of Mechanical Engineers 
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lytical simulations the measured support excitations and the meas- 
ured damping properties are used as input and the acceleration and 
displacement response of piping interior points are predicted as 
output. Most evaluation were performed blind in that only the 
measured inputs are provided at the time of analysis. A summary of 
the overall results as well as predicted and measured time history 
traces for selected points are included. 


: Piping damping tests evaluating influence of types 
of support and excitation. Arendts, J.G.; Ware, A.G.; 
Gorman, V.W. (EG & G Idaho, Inc., Idaho National Engi- 
Laboratory, Idaho Falls, ID). PP. 113-118 of Pro- 
ceedings of the 1985 _— vessels and piping conference. 
ainent PVP-98-3. Recent advances in seismic design of 
— Liu, T.H. New York, NY; Ameri- 
can ee oO echanical Engineers (1985). (CONF- 
850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

The United States Nuclear Regulator Commission and the 
Electric Power Research Institute have jointly sponsored construc- 
tion of two laboratory piping system at the ANCO Engineers facili- 
ty in California. EG&G Idaho used the second of these systems to 
obtain piping system damping data using different supports and 
methods of excitation. The 6-in. carbon steel piping system was ap- 
proximately 50 ft in length with two 3-in. alae Sanam 
ported at five locations and excited using a single electrohydraulic 
shaker. Both random and swept sine methods of excitations were 
used. A variable support attached near the shaker location allowed 
four different configurations to be tested: a rigid strut, a mechanical 
snubber, a hydraulic snubber, and a rigid strut with a gap. Data 
was recorded for the lowest nine significant modes. Damping for 
the first three modes ranged from 1 to 3% of critical damping and 
decreased as frequency increased. The random excitation produced 
a slightly higher average overall damping of the system. 


35994 The assessment of alternate 
mnee seat. teeny 

budhi, M.; Bezler, P 
Structural Anal 


procedures 
supported piping systems. Su- 

. (Department of Nuclear Energy, 
lysis Division, Brookhaven National Labora- 

tory, Upton, NY). pp 127-132 of Proceedings of the 1985 


= vessels and piping conference. Volume «VP-98-3. 
t_ advances in seismic design of piping and compo- 


nents. Liu, T.H. New York, NY; American of Me- 
chanical Engineers (1985). (CONF-850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

When response spectrum methods are used in the seismic 
analysis of piping systems the response due to inertial action, the 
dynamic response, and the response due to the time varying differ- 
ential motions of the support points (the pseudo-static response) 
must be determined. In this study the adequacy and the degree of 
method, the center of mass response spectrum method and fourteen 
variants of the independent response spectrum method to compute 
the dynamic response and five different methods to compute the 
pseudo-static response were evaluated. For this purpose a sample of 
six piping systems, two of which were subjected to thirty-three 

were studied. For each system and seismic excitation a 
multiple independent support excitation time history analysis was 
developed and used to provide a best estimate of true response and 
to form the basis for comparison. A combination procedure to cal- 


tions concerning the use of the methods were developed. 


35995 Technical considerations for flexible piping design 
in nuclear power plants. Lu, C.S.; Chou, C.K. (Lawrence 
Livermore National Laboratory, Livermore, CA). 133- 
138 of Proceedings of the 1985 ure vessels piping 
design. of ae cahagien PVP-98-3. Recent advances in seismic 
° ee ries ts. Liu, T.H. New York, 

pi ouepenen 


echanical Engineers (1985). 
(CONF-850670—). Oa Contract W-7405-ENG-48. 
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From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

The overall objective of this research project is to develop a 
technical basis for flexible piping designs which will improve piping 
reliability and minimize the use of pipe supports, snubbers, and 
whip restraints. The current study was conducted to establish the 
necessary groundwork based on the piping reliability analysis. A 
confirmatory piping reliability assessment indicated that removing 
rigid supports and snubbers tends, to either improve or affect very 
little the piping reliability. We then investigated a couple of 
changes to be implemented in Regulatory Guide (RG) 1.61 and RG 
1.122 aimed at more flexible piping design. We concluded that 
these changes substantially reduce calculated piping responses and 
allow piping redesigns with significant reduction in number of sup- 
ports and snubbers without violating ASME code requirements. 
Furthermore, the more flexible piping redesigns are capable of ex- 
hibiting reliability levels equal to or higher than the original stiffer 
design. An investigation of the malfunction of pipe whip restraints 
confirmed that the malfunction introduced higher thermal stresses 
and tended to reduce the overall piping reliability. Finally, support 
and component reliabilities were evaluated based on available fra- 
gility data. The results indicate that the support reliability usually 
exhibits a moderate decrease as the piping flexibility increases. Most 
on-line pumps and valves showed an insignificant reduction in reli- 
ability for a more flexible piping design. 


Methods of implementing PVRC proposed piping 
ate for structural computer codes. Ware, og 
Gorman, V.W.; Arendts, J.G. (EG & G Idaho, Inc., Idaho 
National Engineering Laboratory, Idaho Falls, ID). pp 173- 
178 of Proceedings of the 1985 pressure vessels and piping 
conference. Volume PVP-98-3. Recent advances in seismic 
design of piping and components. Liu, T.H. New York, 
NY; American Society of Mechanical Engineers (1985). 
(CONF- -850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

A task group of the Pressure Vessel Research Committee of 
the Welding Research Council has recommended that structural 
damping for seismic analyses of piping systems be modified from 
the present constant damping to allow higher damping values at 
low response frequencies. This paper evaluates the implementation 
of this proposed change, which makes damping frequency depend- 
ent, on typical structural computer codes. For response spectrum 
analyses and time-history modal superposition analyses, the most 
commonly used seismic techniques, the porposed changes can be 
easily carried out and only a minimal amount of effort is required. 
Appropriate methods are described in this paper. For the time-his- 
tory direct integration method of solution, choosing the appropriate 
Rayleigh constants in order to avoid excessive over- or undercon- 
servatism in damping values will be difficult. However, this type of 
solution method is rarely used in seismic structural analyses. This 
problem is not unique to the proposed PVRC damping, and ap- 
proximating the PVRC damping curve would be no more difficult 
than approximating the constant damping specified in Regulatory 
Guide 1.61. 


Dynamic analysis of systems having large damping 
aiden, Philippacopoulos, A.J. (Department of Nuclear 
Energy, Brookhaven National Laboratory, Upton, NY). pp 
43-49 of of the 1985 pressure vessels and piping 
conference. Volume PVP-98-3. Recent advances in seismic 
design of pone ve com ——— Liu, T.H. New York, 

5 erican Mechanical Engineers (1985). 
(CONF.£50670—-). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New —— LA, USA (24 Jun 1985). 

In the earthquake response analysis of structures in which 
the damping characteristics between the elements varies significant- 
ly the standard mode superposition method cannot be used. Several 
approximations have been proposed that allow the application of 
the modal superposition method for cases in which the damping 
matrix is not orthogonal with respect to the modal shapes. The 
most commonly used approximation is based on a composite damp- 
ing value which is employed in the modal equations. This value is a 
weighted average of the damping values of the individual compo- 
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nents of the structural model. In this paper an investigation of the 
errors introduced by the composite damping in the response of 
simple structures is presented. The results given in the paper can be 
used for benchmarking the approximations in more complex sys- 
tems for which composite damping solutions are employed. 


Seismic analysis response factors and design mar- 
seg of piping systems. Shieh, L.C.; Tsai, N.C.; Yang, M.S.; 
Wong, W.L. (Lawrence Livermore National Laboratory, 
Livermore, CA). pp 179-182 of Proceedings of the 1985 
pressure vessels and piping conference. Volume PVP-98-3. 
Recent advances in seismic design of piping and compo- 
nents. Liu, T.H. New York, NY; American Society of Me- 
chanical Engineers (1985). (CONF-850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; = Orleans, LA, USA (24 Jun 1985). 

The objective of the simplified methods project of the Seis- 
mic Safety Margins Research Program is to develop a simplified 
seismic risk methodology for general use. The goal is to reduce 
seismic PRA costs to roughly 60 man-months over a 6 to 8 month 
period, without compromising the quality of the product. To 
achieve the goal, it is necessary to simplify the calculationa! proce- 
dure of the seismic response. The response factor approach serves 
this purpose. The response factor relates the median level response 
to the design data. Through a literature survey, we identified the 
various seismic analysis methods adopted in the U.S. nuclear indus- 
try for the piping system. A series of seismic response calculations 
was performed. The response factors and their variabilities for each 
method of analysis were computed. A sensitivity study of the effect 
of piping damping, in-structure response spectra envelop method, 
and analysis method was conducted. In addition, design margins, 
which relate the best-estimate response to the design data, are also 
presented. 


35999 The SAS4A/SASSYS-1 sodium boiling model for 
LMFBR whole core analysis. Diller, K.R.; Mayes, L.J.; 
Crawford, M.E. (Argonne National Laboratory, 9700 South 
Cass Ave. Argonne, IL). pp 234-239 of Heat transfer - 
Denver 1985. New York, NY; American Institute of Chemi- 
cal Engineers (1985). (CONF-850810—). 

From National heat transfer conference; Denver, CO, USA 


(4 Aug ee 

The boiling module in the SAS4A and SASSYS-1 whole 
core accident analysis codes uses an experimentally validated physi- 
cal model and numerical methods that are efficient enough to 
permit whole-core boiling calculations. Enough physics is built into 
the model to simplify the governing equations, which are solved 
mainly by finite differencing in space and time. Linearizing across a 
time step and the proper ordering of the finite difference equations 
makes it possible to obtain a fully implicit boiling solution directly 
and efficiently without iteration. 


36000 Analysis of influence of steam superheating on 
packed bed — een Ginsberg, T. (Brookhaven 
National Labora’ Department of Nuclear Energy, 
Upton, NY). pp 273281 of Heat transfer - Denver 1985. 
New York, ; American Institute of Chemical Engineers 
(1985). (CONF- 850810—). 
From National heat transfer conference; Denver, CO, USA 
(4 Aug 1985). 
imental data suggest that steam produced within a par- 
ticle bed, which is being quenched by flow from an overlying pool 
of water, has a strong potential for being superheated. This is a 
result of heat transfer from the unquenched particulate in the dry 
channels of the bed. A model is presented for the debris bed 
quench process, which considers the effects of steam superheat on 
both the bed heat flux and on the quench front propagation charac- 
teristics. Calculations are presented which demonstrate the effects 
of steam superheat. A preliminary comparison of the model with 
— data from packed bed quench experiments is also pre- 


Gotham, I.; Krawchuk, B.; Matuszek, J. (NYS Dept. of 
Health, Albany, NY). Proceedings, Annual Meeting, Air Pol- 
lution Control Association; 2: 1-23(1985). (CONF-850612—). 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


From Air Poilution Control Association annual meeting and 
exhibition; Detroit, MI, USA (16 Jun 1985). 

There are five nuclear power reactors currently operating at 
three sites in New York State. During the past four years, New 
York State has been actively engaged in research efforts to develop 
a computer-based emergency assessment capability for nuclear 
power plant accidents. The system is intended to serve as an assess- 
ment aid to emergency planners participating in the decision 
making process during a nuclear power plant accident. Efforts to 
develop this capability are closely linked to an ongoing joint re- 
search agreement between the New York State Department of 
Health (DOH), Lawrence Livermore National Laboratories 
(LLNL) and the U.S. Department of Energy (DOE). The immedi- 
ate objective of the project is to develop a semi-automated system 
capable of providing technical staff at New York State’s Emergen- 
cy Operations Center (EOC) with graphical displays necessary to 
evaluate the impact of an airborne release of radioactive material 
which could result during a nuclear power plant accident. In view 
of the potential importance of such a system during an actual emer- 
gency, it is critical that the simulations be timely and accurate. As 
the results of these simulations are to be viewed at the EOC by 
State personnel with varying levels of computer expertise, the 
system must summarize large amounts of highly technical informa- 
tion into terse and meaningful graphics images. In this paper dis- 
cusses the evolution of this assessment system over the past four 
years and provide a technical overview of the hardware and soft- 
ware components of the system with special emphasis on the plume 
transport simulation models used for assessment. 


36002 Nuclear power plant decommissioning: State-of- 
the-art review. Williams, D.H. (Arkansas Power and Light 
Co., AIF Committee on Decommissioning). pp 71-85 of Nu- 
clear power in the Midwest. Chicago, IL; University of Illi- 
nois (1984). (CONF-8410315—). 

From 12. annual Illinois energy conference; Chicago, IL, 
USA (31 Oct 1984). 

This paper provides a brief orientation to the state-of-the-art 
of nuclear power plant decommissioning. This is accomplished by 
discussing three basic areas related to the state-of-the-art: 1) Experi- 
ence, 2) Tools and Techniques, and 3) Planning. These discussions 
will of necessity be very limited in their level of detail. Further 
detail can be obtained from the works abstracted in the DOE’s four 
volume selected bibliography on Nuclear Facility Decommissioning 
and Site Remedial Action which has some 2,626 entries as of the 
last update in September, 1983. This is in itself an indication of the 
state-of-the-art. 


36003 Testing and ——— of a Radcal-based re- 
actor vessel monitoring system for inadequate core cooling de- 
canoes Bell, D.L.; Garber, F.W.; Hedrick, R.A.; 
LeVert, F.E.; Pannell, GL; Smith, RD Waring, J.P.; 
Oakley, R.C. (Technology for Energy 
Energy Center, Pellissippi Parkway, Knoxvi 
37922). pp 47-61 of New technology in uciear { power plant 
instrumentation and control. Research Triangle Park, NC; 
Instrument Society of America (1984). (CONF-841122—). 
From Symposium on new technologies in nuclear power 
plant instrumentation and control; Washington, DC, USA (28 Nov 
1984). 

; Technology for Energy Corporation and Scandpower, In- 
corporated, in conjunction with Arkansas Power & Light Company 
have developed a system for monitoring the coolant inventory 
status within a reactor vessel during loss-of-coolant accidents 
(LOCAs). The sensor portion of the system is a single rod with 
multiple heated-junction thermocouple sets. The patented Radcal 
probe is used to monitor coolant inventory and temperature above 
the reactor core and both heat transfer conditions and shutdown 
power in the core. The TEC/Radcal system can also provide core- 
exit thermocouple, submargin coolig, and core power monitoring 
functions. Radcal was originally developed and tested as a local 
power instrument by a group of eight U.S. and European utilities 
and had over 400 sensor years in reactors of actual experience 
before Reactor Vessel Level Inventory System (RVLIS) develop- 
ment began. Extensive testing during simulated LOCAs has demon- 
strated the ability of the Radcal probe to track coolant conditions 
and collapsed level over a full range of small break accidents. Ar- 
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kansas Power & Light and Unit 2 will install the first TEC/Radcal 
System in 1985. 


36004 Primary coolant pump measurement for ICC trend 
analysis. Arave, A.E.; Adams, J.P. (EG & G Idaho, Inc., 
Idaho Falls, Idaho 83415). pp 63-69 of New technology in 
nuclear power plant instrumentation and control. Research 
Triangle Park, Nc: Instrument Society of America (1984). 
(CONF-841122—). Contract AC07-761D01570. 

From Symposium on new technologies in nuclear power 
plant instrumentation and control; Washington, DC, USA (28 Nov 
1984). 

: Reactor coolant pump motor power and temperature meas- 
urements are used by Babcock & Wilcox (B&W) plant owners to 
calculate void fraction for trending ICC conditions while the 
pumps are running. This new measurement technology satisfies 
NUREG 0737, Item II.F.2, ”. . . licensees shall provide . . . addi- 
tional instrumentation . . . to supplement existing instrumentation in 
order to provide a unambiguous, easy-to-interpret indication of in- 
adequate core cooling.” System accuracy, capability, and limita- 
tions are compared to measurement requirements using smal] break 
test data and full scale plant analytical studies. Small break experi- 
mental data shows that ICC void fraction calculations are conserva- 
tive compared to gamma densitometer void fraction measurements 
in the pipe just upstream of the pumps and liquid level conductivity 
probes in the reactor vessel. Analytical studies verify that a meas- 
ure of void fraction at the pumps is conservative relative to the de- 
sired coolant inventory trend conditions in the reactor vessel. 


Assessment of the annular mist interfacial shear in 
Trac-PF1/MOD1 against downcomer bypass and tie-plate 
flooding data. Cappiello, M.W. (Energy Div., Los Alamos 
National Lab., Los Alamos, NM 87545). pp 7 of Proceed- 
ings of the ASME winter annual meeting. New York, NY; 
American Society of Mechanical Gaoeaees (1984). (CONF- 


841201—). 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

The TRAC-PF1/MOD1 thermal-hydraulic analysis code is 
assessed against steady-state downcomer bypass and tie-plate flood- 
ing data. For the conditions typical of these data, the calculated 
flow regime is annular and annular mist. Two different correlations 
for the annular flow interfacial shear are studied: the Wallis correla- 
tion and a correlation by Bharathan. The results show that at low 
vapor velocity the Wallis correlation underpredicts the interfacial 
shear and allows excessive water penetration for both the down- 
comer and tie-plate geometry. Use of the Bharathan correlation 
raises the interfacial shear in this regime and gives better agreement 
with the data. It is shown that using the Wallis correlation with a 
constant multiple of five provides agreement similar to that of 
Bharathan. The Bharathan correlation however is preferred because 
it includes the effects of scale as well as film thickness. 


36006 Cy gg ogy 2 pressurizer Lin, J.C.; 
Riemke, R.A.; Ransom, V.H.; Johnsen, G.W. (EG & G 
Idaho, Inc., Idaho National Eng. Lab., P.O. Box 1625 Idaho 
Falls, ID 83415). pp 6 of Proceedings of the ASME winter 
annual meeting. New York, NY; American Society of Me- 
chanical (1984). (CONF-841201—). Contract 
AC07-761D01570. 


From ASME winter annual meeting; New Orleans, LA, 
USA — Dec 1984). 
The objective of this paper is to present the RELAPS/ 
MOD2 models for describing repressurization transients and to 
report the developmental assessment results obtained through simu- 
lation of several separate effects experiments. RELAP5/MOD2 is a 
new version of the RELAPS thermal-hydraulic computer code and 
contains improved modeling features, which provide a generic pres- 
surized water reactor transient simulation capability. In particular, 
the nonequilibrium capability has been generalized to include 
repressurization transients in which subcooled liquid and superheat- 
ed vapor may coexist in the pressurizer and/or other locations in 
the primary coolant system. The assessment shows that RELAPS/ 
MOD2? calculated results are in good agreement with data and the 
nonequilibrium phenomena for repressurization transients are prop- 
erly modeled. 
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36007 Unprotected loss-of-heat sink simulation in the 
EBR-II plant. Feldman, E.E.; Mohr, D. (EBR-II Div., Ar- 
gonne National Lab., Argonne, IL 60439). pp 7 of Proceed- 
ings of the ASME winter annual meeting. New York, NY; 
American Society of Mechanical Engineers (1984). (CONF- 
841201—). Contract W-31-109-ENG-38. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

Two unprotected loss-of-heat sink transients initiated from 
near full power conditions in the Experimental Breeder Reactor-II 
(EBR-ID) plant have been simulated. In one transient the secondary 
sodium flow is reduced to nearly zero (0.5% of its initial value) 
while in the other the flow simply coasts down to a natural-convec- 
tive rate of about 8%. In spite of the large difference in primary 
heat removal rates, which the difference in secondary flow rates 
represents, both transients have very similar overall behavior. In 
addition, the large volume of sodium in the primary tank causes a 
slowly rising tank temperature in response to net heat addition. An 
important result is that the negative reactivity feedback characteris- 
tics of the reactor cause it to shut itself down in a benign manner in 
both cases. These results are being used to design experiments 
planned for the EBR-II in 1985. 
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36008 (AD-A—144-282) Pulsed inductive energy store. 
Final report, July 1982-January 1984. Johnson, D.E.; 
Barber, J.P. (IAP Research, Inc., Dayton, OH (USA)). May 
1984. 68p. (AFWAL-TR—84-2031). NTIS, PC A04/MF 
A01. File Number T185900858. 

The objective of this program was to evaluate the technical 
feasibility of coaxial toroidal coils as high current pulsed energy 
storage inductors. The program included an analytic investigation, 
and the design, fabrication and testing of a cryogenically cooled co- 
axial toroidal coil. The most promising concept investigated was a 
multiturn sectored inductor constructed by arranging several pan- 
cake coils (sectors) so that they approximate a toroid and connect- 
ing the coils electrically in parallel. The advantage of the sectored 
concept is that coil construction is considerably simpler than with 
other toroidal designs. The sectored coil was modeled on a com- 
puter and the magnitude of the fringing fields was calculated for 
coils of various numbers of sectors. A 10 kA demonstration coil 
was designed, fabricated, and tested. The performance of the dem- 
onstration coil surpassed all design parameters. The coil conducted 
peak currents of 9.2 kA and pulses of 5 kA for up to 8.9s. Testing 
was limited by the maximum current available at the test facility. A 
significant increase in resistance was not detected during any of the 
tests. To verify current sharing among sectors, individual sector 
currents were measured at various coil currents. Four sectors con- 
ducted within 1.5% of one sixth of the total coil current. One 
sector conducted 6.4% more than one sixth and another conducted 
5.3% less than one sixth of the total coil current. 


2506 Thermal 
REFER ALSO TO CITATION(S) 36155 


36009 (PB—86-180452/XAB) Automatic input controls 
for storage heaters: comparative tests for the Delstat and 
built-in controllers. Research memo. McIntyre, D.A. (Elec- 
tricity Council Research Centre, Capenhurst (UK)). Oct 
1985. 38p. (ECRC/M—1946). NTIS, PC A05/MF A0O1. 

A prototype input controller for storage heaters was devel- 
oped and constructed at Capenhurst. This controller, named the 
Delstat, consists of a weather-sensing central controller, which en- 
ergizes power to the storage heaters at a time which is a function 
of the external temperature. Halfway through the low-rate period, 
control is transferred to a room thermostat in each heated room 
which turns off the power to the heaters when the set temperature 





4887 / ERA-11/16 


is reached. Since the initial stages of development of the Delstat, 
storage heaters have appeared on the market with their own built- 
in charge controllers, which sense room temperature adjacent to 
the heater. Storage-heating systems were set up in two identical test 
houses at Capenhurst so that the performance of the two types of 
controller could be compared. 


2509 Batteries 


REFER ALSO TO CITATION(S) 36213, 36214, 36215, 36215, 36216, 36217, 
36218, 36219, 36224, 36225 


36010 (AD-A—165149/6/XAB) Development and operat- 

ing characteristics of the PS132 thermal battery. Technical 

report. Krieger, F.C. (Harry Diamond Labs., Adelphi, MD 

ee Jan 1986. 48p. (HDL-TR—2075). NTIS, PC A03/ 
AOl. 

The development and operating characterisitics of the PS132 
thermal battery are described. The PS132 uses the electrochemical 
system Ca/LiCI-KCI eutectic-Si02/CaCrO4, and it is one of the 
smallest batteries of its type ever built that can meet its electrical 
and environmental requirements. A development program that in- 
cluded construction of approximately 400 PS132-like batteries 
showed that obtaining acceptable DEB electrolyte-cathode pow- 
ders was a major problem. Most commercial DEB powders caused 
excessive amounts of CaLie molten metal to form in the operating 
thermal cells of the PS132. This molten metal then flowed from the 
cells and caused electrical short circuits. 


36011 (CONF-851146—Absts., pp 9-11) EPRI storage 
program - introductory remarks. Bir J.R. (Electric Power 
Research Institute, Palo Alto, CA). Nov 1985. NTIS, PC 
A15/MF AOl1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

An overview of the Electric Power Research Institute 
(EPRI) energy storage program is presented. Department of 
Energy and EPRI organizational changes as well as the integration 
of DOE and EPRI advanced battery work for utility application 
are discussed. 


36012 (CONF-851146—Absts., pp 15-17) Electrochemi- 
technologies: future 


cal energy storage and conversion trends. 
Landgrebe, A.R. (Dept. of Energy, Washington, DC). Nov 
1985. NTIS, PC A15/MF A0Ol1. File Number oe DE86003019. 

From Annual battery and electrochemical a. storage 
contractors’ meeting; Washington, USA (18 Nov 198 

Electrochemical energy ae and coavaline techr logies 
are discussed from the following viewpoints: applied electrochemis- 
try, the technology base, photoelectrochemistry, and materials re- 
search. 


36013 (CONF-851146—Absts., PP 27-28) Technical and 
Economic Pro) Imhoff, C.H. (Pacific Northwest 
Lab., Richland, WA). Nov 1985. NTIS, PC A15/MF AO!. 
File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ Wi DC, USA (18 Nov 198 

The Techaiesl sad Eeoncae Ansives (TEA) Project is a 
research effort at Pacific Northwest Laboratory (PNL) conducted 
to assist the Office of Energy Storage and Distribution of DOE in 
identifying, analyzing, and assessing energy storage research and 
development (R & D) needs. PNL has been designated as the Pro- 
gram Se Center (PIC) for TEA activities in the storage 
program. In this capacity, PNL provides program analyses for 
DOE headquarters and also coordinates the technical and economic 
assessment studies performed by the other laboratories involved in 
the Energy Storage Program. The key findings and products from 
FY 1985 activities are summarized. 


36014 (CONF-851146—Absts., pp 29-32) EPRI program 
overview. Birk, J.R.; Schainker, R. ectric Power Re- 
search Institute, Palo Alto, CA). Nov 1985. NTIS, PC A15/ 
MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 
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EPRI has spent less money on battery R & D this year than 
in any previous year. Two events have been responsible for this un- 
foreseen situation: (1) an unprecedented shake-out in the technol- 
Ogies, management, and ownership involved with battery R & D 
and, (2) extended contract negotiations with the new sodium-sulfur 
battery developer, Chloride Silent Power Limited; and the old zinc- 
bromide battery developer, ERC, to building 500 kWh batteries for 
testing at the BEST Facility starting in 1990. A number of small, 
but rather important, supporting research projects are reviewed and 
two new lead-acid battery initiatives are described. 


36015 (CONF-851146—Absts., pp 35-37) Sodium-sulfur 
core technology development. Jones, I.W. (Chloride Silent 
Power Ltd., Runcorn, England). Nov 1985. NTIS, PC 
A15/MF A001. File Number DE86003019. 

From Annual battery and electrochemical energy 
contractors’ meeting; Washington, DC, “ be s 1985). 

This program is sponsored by the US Department of 
Energy's (DOE’s) Exploratory Battery Techncinae Development 
and Testing (ETD) Project. It is part of an overall DOE/Electric 
Power Research Institute Program which will culminate in a full 
scale evaluation of sodium-sulfur technology using a 100 kW, 500 
kWh battery suitable for utility applications. The DOE Program is 
directed to the continued research and development (R & D) of the 
core sodium-sulfur technology needed to support both stationary 
battery and electric vehicle battery development. The key objec- 
tives of the program are to enhance the understanding of sodium- 
sulfur cell and battery technology and to deliver for test a subscale 
battery module based upon an approach appropriate to stationary 
applications, and which will validate the research and development 
program. The work is divided into 2 major tasks: Core Technology 
Research and Development, and Battery Engineering and Testing. 
These tasks are described. 


36016 (CONF-851146—Absts., pp 40-43) Post-mortem 
analyses of sodium/sulfur cells. Smaga, J.A.; Battles, J.E. 
(Argonne National Lab., IL). Nov 1985. NTIS, PC A15/ 
edie File Number DE86003019. Contract W-31-109- 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Post-test analyses are conducted at Argonne National Labo- 
ratory on sodium/sulfur cells built and tested by Ford Aerospace & 
Communications Corporation (FACC). These examinations provide 
detailed information on the morphology of the sulfur electrode, the 
corrosion behavior of the cell hardware, and existing and potential 
mechanisms of cell failure. The post-test analyses facility includes 
an inert-atmosphere glovebox system, which contains the equip- 
ment necessary for the preparation and subsequent analysis of the 
air-sensitive sections removed from these cells. The sixteen FACC 
cells that have been examined during the past two years are charac- 
terized by cell design, cycle life, and cause for termination. 


36017 (CONF-851146—Absts., pp 50-53) Sodium-sulfur 
studies at SNL. Searcy, J.Q. (Sandia National Labs., Albu- 
querque, NM). Nov 1985. NTIS, PC A15/MF AO1. File 
Number DE86003019. Contract AC04-76DP00789. 

From Annual battery and electrochemical energy storage 
—- = ; Washington, DC, USA (18 Nov 1985). 

assigned to Sandia National Laboratories 

for outaaies Battery Technology Development and Testing 
(ETD) contain an element entitled Technology Improvement. The 
objective of this element is to investigate problems encountered in 
the development of advanced secondary batteries. During FY85, 
this element contained eight active projects, five of which relate to 
sodium/sulfur battery development. Four of the five sodium/sulfur 
projects are conducted at Sandia and are reviewed. The four 
projects and the principal investigators are listed. 


(CONF-851146—Absts., pp 54-58) Results of 
comparative testing of selected electrolytes under accelerated 
conditions. Sudworth, J.L. (Beta Research & Development 
Ltd., Derby, England). Nov 1985. NTIS, PC A15/MF AOl. 
File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 





Beta alumina is used as a solid electrolyte in sodium-sulfur 
cells in the form of a thin walled tube. Research and development 
aimed at improving the resistivity and life of this material and re- 
ducing its cost is continuing. Determination of electrolyte life can 
take over two years when the material is tested in sodium-sulfur 
cells at current densities expected for the major applications. This 
time-scale does not meet the needs of an active research and devel- 
opment program on beta alumina and for this reason accelerating 
the test regime was investigated. 


36019 (CONF-851146—Absts., pp 59-60) New battery 
materials. Huggins, R.A. (Stanford Univ., CA). a 1985. 
NTIS, PC A15/MF A01. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 198 

This program involves materials pa activities crassa to 
negative electrode materials, positive electrode materials, and solid 
electrolytes for advanced lithium-based battery systems. Work on 
the development of experimental and theoretical techniques for the 
exploration of new materials and relevant phenomena is described. 
The cycling behavior of lithium-based cells is often limited by neg- 
ative electrode problems. This is due to the fact that the electrode- 
position of pure metals, such as lithium, in contact with reactive 
electrolytes is inherently unstable, with a tendency to filamentary 
growth and the formation of dendrites and whiskers. This problem 
can be avoided by the use of alloys that undergo either displace- 
ment or insertion reactions at lithium activities less than unity. 


36020 (CONF-851146—Absts., pp 64-67) Inorganic lithi- 
um/SO, rechargeable system. Dey, A.N.; Kuo, H.; 
Schlaikjer, C.; Foster, D.; Kallianidis, M. (Duracell Inc.). 
Nov 1985. NTIS, PC A15/MF AOl. File Number 
DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ ing; Washington, DC, USA (18 ag a 

Efforts on development of rechargeable lithium batteries 
with the inorganic SO. electrolyte has led to the discovery of a 
new electrochemical system. The new system consists of a lithium 
negative electrode, a carbon positive electrode, and a low cost 
LiAICLSO. complexed electrolyte. The system has a theoretical 
energy density of about 512 WH/kg with a nominal voltage of 3.0 
V. The electrolyte, LiAlCl-xSO2 has high conductivity of about 1 
x 10-'ohm™'cm™! at ambient temperature, which is about one or 
two decades higher than that of common nonaqueous organic elec- 
trolytes. The lithium cycling efficiency is also very high in this 
electrolyte. Values over 95% have been observed in experimental 
cell tests. Further R & D efforts to improve the cell capacity, cycle 
life as well as the development of new chemically inert micropor- 
ous separator materials for this new rechargeable system are recom- 
mended. 


36021 TT ee pp 68-72) Preparation 
and properties of PEO complexes of divalent cation salts. 
Yang, L.L.; Huq, R.; Farrington, G.C. (Univ. of Pennsylva- 
nia, Philadelphia). Nov 1985. NTIS, PC A15/MF AO0O1. File 
Number DE860030 

From Annual aes and electrochemical energy storage 


——— es USA (18 Nov 198 
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eames oxide) (PEO) have reasonably high ionic conductiv- 
ities for alkali cations. Although not as conductive as many crystal- 
line electrolytes, these polymer association complexes can easily be 
formed as thin films, which partially compensates for their lower 
conductivities. They have been of particular interest as Li* conduc- 
tors for use in the development of high energy density, solid state 
batteries. For this application, they have the additional advantage 
of being soft, which helps in making good and lasting interfacial 
contact between the electrolyte and various electrode materials. 
These materials, generally referred to as complexes are discussed. 
They are actually mixtures of crystalline salt-PEO complex, crystal- 
line PEO, and amorphous solution of salt in PEO. The PEO com- 
plexes of alkali ions salts conduct both cations and anions. 


— (CONF-851146—Absts., pp 73-74) Surface layers 

materials, ler, R.H. (Lawrence Berkeley 
Lab., CA). Nov 1985. NTIS, PC A15/MF AOl1. File 
Number DE8600301 19. 


_ contractors’ meeting; W: 
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From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Surface layers formed on Li in LiClO, with < 1 ppm water 
content were analyzed. IR spectroscopy showed the formation of 
LieCOs and a polymeric compound. ESCA analysis of the surface 
layer formed on electrochemically deposited Li indicated the for- 
mation of two types of carbon compounds, related to the formation 
of LieCOs and polymer. ESCA analysis also showed that LiClO, 
decomposes to chlorine compounds with lower valency, with the 
higher-valent chlorine found in the outer film regions, lower-valent 
in the inner. In-situ x-ray diffraction confirmed the formation of 
LigCO; and polymeric compounds. SEM study of the surface of 
electrodeposited Li showed a porous structure. Results of these 
tests are discussed. 


36023 (CONF-851146—Absts., pp 75-78) Molten-elec- 
trolyte cell research. Kaun, T.D. (Argonne National Lab., 
IL). Nov 1985. NTIS, PC A15/MF AOl. File Number 
DE86003019. Contract W-31-109-ENG-38. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washi m, DC, USA (18 Nov 1985). 

The objective of the molten-electrolyte cell research at Ar- 
gonne National Laboratory is to bring about innovations in the 
technology that can lead to a specific energy of 200 Wh/kg at a 4-h 
discharge rate, a specific power of 200 W/kg at 80% depth of dis- 
charge (DOD), and a cycle life of 1000 cycles. A Li-Al/FeS: cell, 
which employs molten LiCl-LiBr-KBr (mp 310°C) as the electro- 
lyte and operates at 390°C to 430°C, promises to achieve these per- 
formance and cycle-life goals. The approach to achieving these 
goals is discussed. 


36024 (CONF-851146—Absts., pp 79-82) Investigation 
of the behavior of metals in sulfur/polysulfide melts. Dobson, 
J.C.; McLarnon, F.R.; Cairns, E.J. (Lawrence Berkeley 
Lab., CA). Nov 1985. NTIS, PC A15/MF AOl1. File 
Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Research, performed in order to understand better the be- 
havior of candidate metals for use in the positive (sulfur) electrode 
compartment of high-temperature sodium/sulfur and lithium/sulfur 
batteries, is described. Two basic types of studies were performed: 
(1) the voltammetry of NaeS, and LieS/sub 3.8/, both of which are 
representative single-phase polysulfide melt compositions, at chro- 
mium and molybdenum electrodes; and (2) static corrosion studies 
of molybdenum, chromium and a 70% Cr-30% Fe alloy in both 
lithium and sodium polysulfides and molten sulfur. The sodium po- 
lysulfide voltammetry was conducted at 300 and 350°C; lithium po- 
lysulfide voltammetry was performed at 400°C. Voltammetry of 
both systems was carried out over a range of sweep rates (5 - 500 
mV/sec) and potentials which extended well beyond the ranges of 
those anticipated in the respective battery systems. The static cor- 
rosion tests were performed at 350°C in NagSs, 400°C in LigS/sub 
3.8/, and at both temperatures in molten sulfur. Samples were in 
the form of flat disks to minimize geometry effects, and the 400°C 
samples were analyzed, after cutting, mounting and polishing, by 
SEM, EDAX and X-ray diffraction techniques. The 350°C samples 
were analyzed by SEM and EDAX methods only. 


36025 (CONF-851146—Absts., pp 85-86) Zinc-chloride 
energy-storage systems. Henriksen, G.L. (EDA, Inc., 
Greensboro, ie Nov 1985. NTIS, PC A15/MF AO1. File 
Number DE8600 3019. 
From Annual battery and electrochemical energy storage 
DC, USA (18 Nov 1985). 
Research, development, and engineering of the zinc-chloride 
battery technology for electric-utility energy-storage applications 
are discussed. The US Department of Energy (DOE) joined in the 
development of zinc-chloride electric-vehicle batteries in 1976 and 
extended its participation to stationary applications in 1979, with 
the initiation of a jointly-funded program designed to produce a 
battery system for testing at the BEST Facility. The technical suc- 
cesses of these programs allow projection of commercial zinc-chlo- 
ride systems in the late 1980s. This is at least five years ahead of 
competing advanced-battery technologies. The research program is 
discussed. 
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36026 (CONF-851146—Absts., pp 87-88) Zinc/ferricya- 
nide battery development, Phase IV. Hollandsworth, R.P.; 
Zegarski, J.; Selman, J.R. (Lockheed Missile & Space Co., 
Inc.). Nov 1985. NTIS, PC A15/MF AOl1. File Number 
DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The primary objective of this project was the technical eval- 
uation of key scale-up parameters and assessment of the feasibility 
of the alkaline zinc/ferricyanide rechargeable battery for utility 
load-leveling and other bulk electrical energy storage applications, 
particularly solar photovoltaic. During this fourth contract (Phase 
IV), the emphasis has been upon the evaluation of low cost mem- 
branes, demonstration of solids management, and development of a 
conceptual engineering design for a 50-kW, 393-kWh solar battery. 
Cycle life testing of low cost membranes is encouraging with a life 
in excess of 756 cycles at 70-mAh/cm? capacity having been ob- 
tained without any electrochemical indicators of membrane deterio- 
ration, however, analytical results suggest deterioration upon initial 
exposure to the electrolyte. This membrane operated at a mean 
energy efficiency of 79.3%. Estimates of production costs are 
placed at between $2 and $5 per square foot compared to $28 per 
square foot for the Nafion series of membranes currently in use in 
the zinc ferricyanide battery. In addition, a sulfonated polysulfone 
membrane, having a higher stability, has been fabricated by Sandia 
and has exhibited more than 152 cycles with an energy efficiency of 
74.4%. Solids management has been demonstrated using a hydrocy- 
clone in 200-cm? cell testing. In excess of 300 cycles of continuous 
use has been achieved without operation attention. 


936027 (CONF-851146—Absts., pp 89-94) Zinc/bromine 
battery system development. Grimes, P. (Exxon Research 
and Engineering, Linden, NJ). Nov 1985. NTIS, PC A15/ 
MF AOl1. File Number DE86003019. 

From Annual con and electrochemical energy storage 
contractors’ meeting; DC, USA = Nov 1985). 

Moe den obeanes ee 
system based on the zinc/bromine battery couple is discussed. Pro- 
jected performance of the system makes it suitable for a wide range 
of applications, such as a photovoltaic energy storage (PV), bulk 
energy storage (BES), and electric vehicles (EV). The purpose of 
the Phase III of a multi-phase effort has been to develop the circu- 
lating zinc/bromine battery into an advanced energy storage 
system. This effort also developed generic core technology, which 
is generally applicable to all projected zinc/bromine battery appli- 
cations. The highlights and accomplishments of this research pro- 
gtam are presented. 


36028 (CONF-851146—Absts., pp 95-97) Development 
of zinc-bromine batteries for stationary energy storage. 
A. (Energy Research Corp.). Nov 1985. NTIS, PC A15/ 
MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ Wi USA (18 Nov 198 

meeting; a s 1989) 

usin dateamentan a-ctamin ati es tment Maes Ceneneh 
Institute. The program has the objective of developing an efficient, 
low cost, long-life battery system for utility and customer-side-of- 
the meter energy storage. The work has centered on improving ma- 
terials and components along with evaluation of the advancing 
technology in multi-cell battery stacks. The component develop- 
ment studies involve optimization of the bromine and zinc elec- 
trodes, the bipolar plate, and the separator membrane. Battery test- 
ing has included evaluation of five-cell, 25-cell, and 30-cell stacks 
on cycle test regimes. The battery design approach wu utilizing an or- 
ganic complexing agent for bromine evolved during charge which 
is stored outside the cell stack is discussed. 


36029 (CONF- 851146—Absts., PP, -_ Effect of sulfur 
corrosion on glass electrolyte. E. (DOW Chemical 
U.S.A.). Nov 1985. NTIS, PC ALE A01. File Number 
DE86003019. 

From Annual battery and 
contractors Ww 

Re god of inane coon 


electrochemical ener 

DC, USA (18 Nov 1985). 
determine the role of sodium 

oxide activity in the sulfur corrosion of sodium conducting glass 

electrolytes. It was hoped to find large breaks in sulfur reactivity at 
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some threshold level of sodium oxide content for the range of com- 
positions examined. This was not observed. Corrosion data was re- 
duced to a kinetic expression. The uniform corrosion of the glasses 
by sulfur does not correlate with observed cell lifetime. Alternative 
failure mechanisms were explored. The feasibility of H+ ion ex- 
change with Na+ was examined experimentally. Cracking was ob- 
served in some of the more promising sodium-resistant glasses. The 
correlation of cracking with H+ induced stress was not observed. 


36030 (CONF-851146—Absts., pp 102-105) Status of the 
investigations of the sulfur electrode: kinetics and corrosion 
studies. McKubre, M.C.H.; Alcazar, H.S.; Brittain, R.D. 
(SRI International, Menlo Park, CA). Nov 1985. NTIS, PC 
A15/MF A01. File Number DE86003019. 

From Annual battery and electrochemical energy 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The purpose of this program is to identify potential failure 
mechanisms associated with the sulfur electrode of the Na/S bat- 
tery. Currently, possible energy and life limitations imposed by cor- 
rosion of the polysulfide container in the sulfur external battery 
design, and by kinetic limitation of the electron transfer reactions at 
the carbon/polysulfide interface are being investigated. The princi- 
pal research tool being used in electrochemical kinetic and corro- 
sion studies is the impedance method. 


36031 (CONF-851146—Absts., pp 106-107) Development 
of new 8”-alumina electrolytes. Bates, J.B.; Lauf, R.J. (Oak 
Ridge National Lab., TN). Nov 1985. NTIS, PC A15/MF 
AOl. File Number DE86003019. Contract ACO05- 
840R21400. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The main objective of this program is to increase the con- 
ductivity of Na 8”-alumina at temperatures below 200°C by alter- 
ing the composition of the ceramic using Zn*? or other divalent ca- 
tions in place of Li* to stabilize the 8” phase. A secondary objec- 
tive is to increase the fracture toughness of the Na 8”-alumina by 
the addition of metal particles or ceramic fibers. The motivation for 
development of a solid electrolyte with a high conductivity below 
200°C is its potential use in the molten chloroaluminate cell, which 
has an open circuit voltage of ~ 4.3 V and operates at energy den- 
sities in excess of 430 Wh/kg at temperatures from 180 to 250°C. In 
order to take advantage of the high efficiency and low operating 
temperatures of this cell, a solid electrolyte is needed which has a 
higher conductivity below 200°C than is presently attainable with 
commercial electrolytes. It was found that single crystals of Na B”- 
alumina stabilized with Zn™* ions have lower activation energies 
and higher conductivities below 200°C than crystals stabilized with 
Mg” ions due mainly to the higher vacancy concentration (lower 
sodium content) in the Zn-stabilized material. 


36032 (CONF-851146—Absts., pp 108-111) Fabrication 
reliability of transformation toughened B"-AL203/ZrO, com- 
posites. Lange, F.F.; Miller, K.T. (Rockwell International 
Science Center). Nov 1985. NTIS, PC A15/MF A011. File 
Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Previous studies have shown that the strength of 8”-alumina 
could be significantly increased with additions of a ZrO. dispersed 
phase. The ZrO, dispersion plays two roles in strengthening: (1) 
when the ZrO, second phase is retained in its tetragonal structure, 
it increases the material’s fracture toughness by a mechanism 
known as transformation toughening, and (2) the ZrO: dispersion 
prevents the abnormal growth of plate-like B”-AlOs grains which 
is the major flaw population controlling the strength of the single- 
phase material. Composites containing 15 v/o ZrO, (+2.5 mole % 
Y2Os) can be fabricated with a strength ranging between 300 to 400 
MPa (two to three times stronger than single phase material) and a 
resistivity of 8 Omega-cm at 300°C. Others have shown that the 
critical current density, required to prevent degradation during 
charging, can be similarly increased. 
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36033 (CONF-851146—Absts., pp 112-119) Glassy (mi- 
crocrystalline) metal/alloy coatings for corrosion protection. 
Varma, R.; Vargas, T. (Argonne National Lab., IL). Nov 
1985. NTIS, PC A15/MF A0O1. File Number DE86003019. 
Contract W-31-109-ENG-38. 

From Annual battery and electrochemical energy storage 


contractors’ meeting; W mn, DC, USA (18 Nov 1985). 
Reports in published literature suggest that the amorphous 


phase of a metal offers greater resistance to corrosion than does the 
polycrystalline phase of the same metal. Work on the electrodeposi- 
tion of amorphous (microcrystalline) chromium on metallic sub- 
strates was initiated at Argonne two years ago. A brief examination 
of the technical feasibility of electrodepositing amorphous chromi- 
um from aqueous electrolytes onto copper substrates is presented. 
Also reported are preliminary results on electroplating steel sub- 
strates with microcrystalline chromium from molten CrCl, solution 
in molten LiCl-KCI electrolyte. 


36034 (CONF-851146—Absts., pp 120) Properties of 
solid electrolytes. De Jonghe, L.C. (Lawrence Berkeley 
Lab., CA). Nov 1985. S, PC A15/MF AOl. File 
Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Electrochemical degradation processes in the sodium and the 
sulfur side of sodium beta alumina solid electrolytes, used in high 
energy density sodium/sulfur batteries, was analyzed. Additionally, 
failure initiation current densities were determined for a first gen- 
eration of zirconia dispersion toughened sodium-beta” alumina elec- 
trolytes. Evidence for slow electrochemical crack propagation was 
found in electrolytes tested in Na/Na cells at 350 C. Slow crack 
growth is considered to result from the destructive reduction of the 
electrolyte by the oxygen depleted sodium, formed at the crack tip 
during cell charging. The oxygen concentration at the crack tip de- 
pends on the current density, the crack length, and the diffusion 
rate of the oxygen in the molten sodium. It can be shown that a 
destructively low oxygen concentration is reached for cracks 
longer than about 50 microns, at current densities of 100 mA/cm? 
The results indicate the necessity of grain size control of the ceram- 
ic electrolyte. 


36035 (CONF-851146—Absts., pp 123-127) Assessment 
of battery storage on the customer side of the meter. Hur- 
witch, J.W. (Battelle Pacific Northwest Lab., Richland, 
WA). Nov 1985. NTIS, PC A15/MF A0O1. File Number 
DE86003019. 

From Anneli battery and electrochemical energy storage 
contractors’ Washington, DC, USA (18 Nov 1985). 

The objective of this project is to assist in the transfer of 
customer side of the meter (CSOM) battery storage technology to 
the marketplace. This is being done by identifying existing facilities 
and assessing the technical and economic feasibility of installing 
lead-acid battery storage on a customer's location for the purpose 
of saving electric power costs by reducing demand charges. 


36036 (CONF-851146—Absts., pp 128-134) Standardized 


lead-acid battery systems for utility energy management. Eck- 
road, S.W. (Bechtel Group, Inc., San Francisco, CA). Nov 
1985. NTIS, PC A15/MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 


contractors’ meeting; Washington, DC, USA (18 Nov 1985 
Utility companies and their customers can both Senet from 


using commercially available lead-acid battery storage systems for 
peak shaving and load management. Sufficient quantity and design 
standardization can lower the overall costs of such battery systems 
by 30%. Earlier phases of this project showed that lead-acid batter- 
ies used with solid-state converters could be an economically and 
technically successful method of load management. These storage 
systems function by reducing industrial and commercial customers’ 
power requirements from the supplying utility system during times 
of peak demand. Recent efforts in this study which includes devel- 
opment of a simplified approach to screening customer economics 
and evaluation of cost reductions achievable by standardizing de- 
signs for customer-side-of-the-meter lead-acid battery systems are 
discussed. Ongoing work seeks to extend the applicability of the 
= design concepts to larger, utility peak shaving battery 
plants. 


ERA-11/16 / 4890 


36037 (CONF-851146—Absts., oF 135-137) Reliability 
model for battery technologies. Imho C.H.; Hostick, C.J.; 
Nakaoka, R.K. (Pacific Northwest Labs., Richland, WA). 
Nov 1985. NTIS, PC A15/MF AOl. File Number 
DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washi DC, USA (18 Nov 1985). 

Key considerations in evaluating the reliability of advanced 
battery technologies include the impact of cell failures on battery 
performance and cost. Interactive microcomputer-based simulation 
models have been developed to help battery developers use cell re- 
liability data to calculate the expected performance of new battery 
technologies. Key benefits of this model include its capability to es- 
timate the effect of cell failures upon (1) battery system discharge 
performance, (2) system cycle life, and (3) system economic per- 
formance (tradeoffs between capital investment and lifetime operat- 
ing costs). 


36038 (CONF-851146—Absts., pp 138-145) Research 
needs for corrosion control and prevention in energy conser- 
vation systems. Brooman, E.W.; Hurwitch, J.W. (Battelle 
Columbus Labs., OH). Nov 1985. NTIS, PC A15/MF AO1. 
File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

An estimate made in 1982 of the cost of corrosion in the US 
for the energy-related industries, including electric power genera- 
tion; materials production; personally-owned automobiles; and gov- 
ernment operations was $122,000,000,000. Of this total it was esti- 
mated that, if available corrosion prevention and control methods 
were implemented, a cost of $16,940,000,000 could be avoided. This 
is equivalent to an energy saving of about 3.3 Quads, which would 
have been about 14% of the total energy produced in the US for 
that year. The importance of corrosion in the US economy is obvi- 
ous. Research programs related to corrosion control are discussed. 


36039 (CONF-851146—Absts., pp 146-150) SNL project 
analysis activities for ETD project. Murphy, K.D. (Sandia 
National Labs., Albuquerque, NM). Nov 1985. NTIS, PC 
A15/MF AO1. File Number DE86003019. Contract AC04- 
76DP00789. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Project ysis activities at SNL support the Exploratory 
Battery Technology Development and Testing Project with techni- 
cal and economic evaluations of advanced storage battery systems 
in various end-use applications. These activities include: determin- 
ing battery requirements in both stationary and mobile applications; 
providing models that allow computer simulation of battery per- 
formance; and performing planning studies that assist the Lead 
Center in providing effective program direction and management. 
Three major activities were completed since the last Contractors’ 
Conference. These activities are discussed. 


36040 (CONF-851146—Absts., pp 151-154) Status of 
battery cost assessments. rown, D.R.; Russell, 
J.A. (Pacific Northwest Lab., Richland, WA). Nov 1985. 
NTIS, PC A15/MF A01. File ‘Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; W: DC, USA (18 Nov 1985). 

The work described was completed within the Technology 
and Economic Analysis (TEA) Program at the Pacific Northwest 
Laboratory. The long-term objectives of the TEA Program's Bat- 
tery Cost Analysis Task are to: (1) enhance coordination of battery 
cost analysis activities, (2) improve the quality of battery system 
cost estimates, and (3) perform cost-oriented analyses which help 
the Department of Energy establish goals, develop R & D plans, 
and make decisions on R & D emphasis. Task objectives for FY 
1985, and the focus of this work, were to identify the current status 
of battery system cost analyses and make recommendations for 
future work in this area. Cost analyses for zinc-bromine, sodium- 
sulfur, and lead-acid batteries were reviewed. Zinc-bromine and 
sodium-sulfur batteries were selected because of their advanced 
design nature and the high level of interest in these two technol- 
ogies. Lead-acid batteries were included to establish a baseline rep- 
resentative of a more mature technology. 
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36041 (CONF-851146—Absts., pp 155-159) Technical 
and economic assessments of electrochemical energy storage 
systems project: cost assessment of battery energy storage. 
Del Monaco, J.L.; Sharp, T.E.; Sobieski, D.W. (Public 
Service Electric & Gas Co., Newark, NJ). _— 1985. NTIS, 
PC A15/MF A0O1. File Number DE860030 

From Annual battery and ition energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The Technical and Economic Assessments of Electrochemi- 
cal Energy Storage Systems (TEA) is divided into four major tasks: 
Task 1 - Overall Technical Assessment, Task 2 - System Stability 
Impact Assessment, Task 3 - Overall Economic Assessment, and 
Task 4 - Battery Cost Methodology. The majority of cost assess- 
ment work in the project was completed under Tasks 1 and 3. The 
results of the study show that it is technically feasible to use four 
types of batteries (lead-acid, zinc-chloride, zinc-bromide, and 
sodium-sulfur) as load-leveling energy storage devices. These bat- 
teries can be installed and connected to a utility substation and op- 
erated compatibly with the utility system. In terms of short circuit 
impact, stability and reliability, no adverse problems were discov- 
ered from a utility planner’s perspective in considering batteries for 
load-leveling. The relationship between calculated battery break- 
even cost and battery system cost projections resulting from the 
TEA study produces the conclusion that based on current capital 
cost projections, some types of battery systems would be economic 
for peaking duty, compared with combustion turbines, up to a 3% 
utility system penetration. 


36042 (CONF-851146—Absts., pp 160-164) Battery 
energy system interface analysis. Radimer, B.M.; Grefe, 
G.R.; Szabo, R.J. (Public Service Electric and Gas Co., 
Newark, NJ). Nov 1985. NTIS, PC A15/MF AOl. File 
Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The Battery Energy Storage Test (BEST) Facility is dis- 
cussed. The program objective is to advance the commercialization 
of battery energy storage systems. Since 1981 the BEST Facility 
has tested three battery energy storage systems as part of that pro- 
gram. Testing battery systems 500 kWh or greater in size at the 
BEST Facility involves the same interface considerations as larger 
commercial systems. Although much of the testing at the BEST 
Facility is designed to measure performance of the batteries tested, 
working with the systems has also resulted in significant experience 
with interface issues which can be used to make improvements on 
future commercial systems. 


36043 (CONF-851146—Absts., pp 165-172) Development 
of an ECS technology transfer plan. Scheithauer, R.; Duchi, 
M.; Huss, W. (JAYCOR). Nov 1985. NTIS, PC A15/MF 
A01. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

This project integrated end-use technical and economic re- 
quirements with institutional issues that may impede or facilitate the 
use of electrochemical energy storage technologies by the private 
sector. The project had five major tasks which included: (1) defin- 
ing selected current markets for electrochemical energy storage for 
load-leveling, stand-alone and motive power applications; (2) char- 
acterizing and identifying participants in electrochemical energy 
storage product development and commercialization; (3) document- 
ing and analyzing selected previous efforts to transfer DOE-spon- 
sored electrochemical energy storage technology to the private 
sector; (4) identifying and analyzing institutional issues which may 
affect the transfer of ECS-sponsored technology to specific end-use 
markets; and (5) developing a set of technology transfer recommen- 
dations tailored to specific end-use markets. These tasks are dis- 
cussed. 


36044 pg ge tote PP 175-178) Testing ac- 
est Laboratory. 


tivities at the National Hornstra, 
F.; DeLuca, W.H.; Mulcahey, T. P (Argonne National Lab., 
IL). Nov 1985. NTIS, PC A15/MF AOl1. File Number 
DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 


The National Battery Test Laboratory (NBTL) is an Ar- 
gonne National Laboratory facility for testing, evaluating, and 
studying advanced electric storage batteries. The facility tests bat- 
teries developed under Department of Energy programs and from 
private industry. These include batteries intended for future electric 
vehicle (EV) propulsion, electric utility load leveling (LL), and 
solar energy storage. Since becoming operational, the NBTL has 
evaluated well over 1400 cells (generally in the form of three- to 
six-cell modules, but up to 140-cell batteries) of various technol- 
ogies. Performance characterization assessments are conducted 
under a series of charge/discharge cycles with constant current, 
constant power, peak power, and computer simulated dynamic load 
profile conditions. Flexible charging algorithms are provided to ac- 
commodate the specific needs of each battery under test. Special 
studies are conducted to explore and optimize charge procedures, 
to investigate the impact of unique load demands on battery per- 
formance, and to analyze the thermal management requirements of 
battery systems. 


36045 (CONF-851146—Absts., pp 179-186) Flow battery 
and sodium/sulfur cell testing at SNL. Butler, P.C.; Freese, 
J.M. (Sandia National Labs., Albuquerque, NM). Nov 1985. 
NTIS, PC A15/MF AO1. File Number DE86003019. Con- 
tract AC04-76DP00789. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Prototype sodium/sulfur, zinc/bromine, and zinc/ferricya- 
nide cells and batteries have been tested in order to evaluate devel- 
opment program progress. These units have been subjected to base- 
line tests to determine stable operating conditions, a factorial test 
matrix to evaluate the sensitivity of electrochemical efficiency to 
changes in operating conditions, and life-cycle tests. The goal of 
these tests is to evaluate battery system operation under a variety of 
conditions and determine electrochemical performance, efficiency, 
and life. These data are used by Sandia battery development pro- 
gram managers to direct research and development emphasis. 


36046 ee pp 187- a s Facil- 
ity activities and results. Pivec, A.; Hyman, E.A. (Public 
Service Electric and Gas Co., Newark, NJ). ‘Nov 1985. 
NTIS, PC A15/MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The BEST Facility provides for testing of batteries, ac/dc 
power conversion equipment, and of complete battery energy stor- 
age systems. It serves energy technology developers, electric utili- 
ties and the project sponsors in their mutual desire to advance the 
research, development and commercialization of battery energy 
storage and related technologies. Operation of the BEST Facility 
during 1982-1983 provided the first useful information about the 
characteristics of a utility-operated battery energy storage system. 
A 1.8 MWh lead-acid battery, a 2.5 MW ac/dc converter, and a 
control and data processing computer system operated in a 13.8 kV 
interconnection with PSE & G's electric distribution grid. Test op- 
erations were successful and verified that a state-of-the-art battery 
energy storage system can provide the functions of load-leveling, 
peak-shaving, spinning-reserve, load-following and special customer 
applications. 


36047 (CONF-851146—Absts., pp 193-198) Tests of the 
500 kWh GNB lead-acid battery. Perone, S.P.; McClellan, 
R.; Spindler, W wrence Livermore National Lab., CA). 
Nov 1985. NTIS, PC A15/MF AOl. File Number 
DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

A 500 kWh lead-acid load-leveling battery was produced 
and installed at the Battery Energy Storage Test (BEST) Facility 
late in 1983. It is under test, with cycling for various utility and 
customer applications requiring from one to five hours discharge 
and providing four to eight hours for recharge on a daily basis. 
There are 330 cells assembled in 55 12-V modules. The cells have a 
capacity of 2000 Ah or more at the six hour rate and will deliver 
approximately 1000 Ah at the one hour rate (50% DOD). Cells are 
built with 27 plates in a modified case of a standard type (160XL- 
27) used in fork-lift truck batteries. 








36048 (CONF-851146—Absts., pp 199-202) Tests of 

and lead-acid battery systems. Bush, D.M. 
(Sandia National Labs., Albuquerque, NM). Nov 1985. 
NTIS, PC A15/MF AOl. File Number DE86003019. Con- 
tract ACO04-76DP00789. 

From Annual battery and electrochemical energy storage 
contractors’ ing; W DC, USA (18 Nov 1985). 

Asa part off the ene of Energy program to develop 
batteries for solar applications, a set of requirements and desirable 
characteristics for a deep-discharge battery was developed. One at- 
tribute deemed desirable was that the battery be maintenance free. 
Contracts were placed first to develop sealed lead-acid batteries 
and later nickel/hydrogen; both feature recombination of gases on 
overcharge. During the course of the contracts, cells and batteries 
were shipped to Sandia for evaluation and characterization. The 
work on the sealed lead-acid system has been completed, while the 
development of a terrestrial nickel/hydrogen system is ongoing. 


36049 (CONF-851146—Absts., 205-207) Dendritic 


zinc deposition from flowing battery Hsie, W.C.; 
Selman, J.R. (Illinois Institute of Engineering, Chicago). 
Nov 1985. NTIS, PC A15/MF AOl. File Number 


DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, USA (18 Nov 1985 

Zinc electrodeposition from fom 2 flowing acidic aes cbbstide 
(+3M KCl) solution was carried out in a rotating-concentric-cylin- 
der-electrode (RCCE) cell. This cell allowed uniform convection of 
the electrolyte and in-situ photography. The mass-transfer charac- 
teristics of the cell, at low rotation rates, were determined by the 
limiting current method, using a nickel electrode and potassium 
ferri/ferrocyanide in NaOH. Very good agreement was obtained 
with literature data for mass-transfer at the inner electrode (at 
larger gap width and higher Re number). The results of the tests 
are presented. 


36050 (CONF-851146—Absts., pp 208-215) Degradation 
of polyolefins used in Exxon’s zinc-bromine battery. Arnold, 
C. Jr.; Clough, R.L. (Sandia National Labs., Albuquerque, 
NM). Nov 1985. NTIS, PC A15/MF AO01. File Number 
DE86003019. Contract AC04-76DP00789. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; W: DC, USA (18 Nov 1985). 

The development of a practical zinc/bromine battery pre- 
sents such formidable technical challenges as: (1) self-discharge due 
to bromine diffusion; (2) dendritic growth of zinc, and (3) corrosion 
of metal electrodes by bromine. Exxon’s approach to these prob- 
lems was as follows: (1) quaternary amine salts were added to the 
electrolyte to reduce bromine diffusion; (2) circulation of the elec- 
trolyte across the surface of the zinc was used to reduce dendritic 

growth; and (3) metal electrodes were replaced by a conductive 
carbon filled plastic. These approaches proved to be successful. 
The performance characteristics of Exxon’s battery are summa- 
rized. 


36051 (CONF-851146—Absts., pp 216-222) Ionic mem- 
branes for the zinc/ferricyanide Arnold, C. Jr.; 
Assink, R.A. (Sandia National Labs., Alb uerque, NM). 
Nov 1985. NTIS, PC A15/MF AOl. File Number 
DE86003019. Contract AC04-76DP00789. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Cationic membranes are being used in, or proposed for, a 
number of applications including chlor-alkali cells, fuel cells and 
energy storage devices. One such energy storage device, the zinc/ 
ferricyanide battery being developed by Lockheed, requires a low 
cost, chemically stable membrane before it can be successfully com- 
mercialized. The zinc/ferricyanide battery is a flowing electrolyte 
system in which the reactants (zinc oxide and sodium ferrocyanide) 
are stored in reservoirs external to the cell. They are brought to the 
cell as saturated solutions in a sodium hydroxide electrolyte. 
During charge, zinc metal is plated upon the zinc electrode and fer- 


separate while providing a conducting pathway through the cell. 
The development of these membranes is discussed. 
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36052 (CONF-851146—Absts., pp 223-227) Development 
of stable carbon electrodes for eo lideusn batteries. Stone- 
hart, P.; Malachesky, P.A. (Stonehart Associates, Inc., 
Madison, CT). Nov 1985. NTIS, PC A15/MF AO1. File 
Number DE86003019. 

From Annual battery and electrochemical energy 
contractors’ meeting; Washi DC, USA (18 Nov 1985). 

The porous graphite electrode is one of the performance and 
life-limiting factors in the zinc-chlorine battery. In addition, the 
cost of the porous graphite is significant since the electrodes are 
made by slicing large billets of porous graphite into 2 mm thick 
wafers. This slicing process is a costly and inefficient operation 
with considerable wastage of graphite. In addition, the electrode 
sizes themselves are limited by the dimensions of the cutting assem- 
bly, thus limiting the size of a single cell. While present zinc-chlo- 
rine technology uses a comb bipolar design (70 cm?), advanced de- 
signs favor a true bipolar stack design with large electrodes (2000 
cm?) made with low cost plastic-bonded graphite electrodes. The 
development of these electrodes is discussed. 


36053 re pp 228-232) ent 
of stable carbon electrodes for zinc/halogen 

L.A.; Tucker, K.W. (Great Lakes Research Corp., Eliza. 
bethton, TN). Nov 1985. NTIS, PC A15/MF AOl1. File 
Number DE86003019. 

From Annual oo and electrochemical energy storage 
contractors’ meeting; W DC, USA (18 Nov 1985). 

A process for the fabrication of thin sheet (or wall) porous 
graphite components is discussed. This process has significant po- 
tential to improve the economics, consistency, uniformity, and ver- 
satility of a key component for both zinc/halogen batteries and 
phosphoric acid fuel cells. 


36054 (CONF-851146—Absts., pp 233-234) Development 
of stable carbon electrodes for tenithemn titties, Cece, 
G.A.; Morelli, G.W.; Weinkauf, J.E. (BOC Group, Inc.). 
Nov 1985. NTIS, "PC A15/MF AOl. File Number 
DE86003019. 

From Annual battery and electrochemical energy 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

In response to a need to reduce or eliminate machining bil- 
lets in porous as well as dense electrode wafers, a feasibility study 
was conducted into the manufacture of thin sheet material of up to 
a 169 square inch cross section. Raw materials and formulations 
were chosen on the basis of prior porous graphite work along with 
specification targets. A proprietary mixing technique was employed 
for porous substrate processing whereas conventional methods were 
used for the dense. Sheet processing beyond mixing included hot 
molding, coaventional baking, and induction graphitizing. 


36055 oe pp 235-241) so 
modeling of zinc/halogen energy storage <<“ 
H.P. Jr.; Spindler, W.C. {ARINC Research Corp.). 
1985. NTIS, PC A15/MF AO1. File Number DE#6003019. 

From Annual battery and electrochemical energy 
contractors’ meeting; bt og Pic (18 Nov 1985). 

A new application of the UNIRAM methodology is present- 
ed to demonstrate its applicability to the evaluation of zinc/halogen 
energy storage systems. UNIRAM was initially developed to assess 
advanced technology power-generation systems and only later was 
it applied to existing plants for proof of concept. Successful applica- 
tion of the methodology to emerging technologies, such as a Bat- 
tery Energy Storage System (BESS), is one means of demonstrating 
the universality of this approach. A 2 MW zinc-chloride BESS, 
currently undergoing development, was selected as a candidate for 
RAM analyses, both to evaluate the present configuration relative 
to design goals and to project probable system RAM characteristics 
in commercial service. 


36056 eee ee pp 255-257) Summary 
International Workshop on 


report of First Battery Testing 30 
2 October 1985, FRG. Horn- 


through Heidelberg, 
. (Ar National Lab., IL). Nov 1985. NTIS, PC 
File Number DE86003019. 


stra, F. 
A15/MF AO1 
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From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Testing occupies a significant component of any develop- 
ment program. Battery development programs are no exceptions; 
furthermore, the character of batteries often present unique testing 
problems and challenges. Battery test results are sometimes report- 
ed at various symposia, such as this Contractors’ Conference; how- 
ever, the underlying test methodologies, procedures, and techniques 
frequently go unmentioned because the focus of the symposia is 
technology rather than testing. In the meantime, testing practices 
have been developing more or less independently in various coun- 
tries, and the diversity in testing makes a comparison of batteries 
and battery performance less than straightforward. In June 1984, 
after the last Contractors’ Conference, representatives from several 
countries met in Washington, DC to discuss international coopera- 
tion in advanced battery research and development. Because of the 
diversity of approaches in various countries and the minimum atten- 
tion in international forums for battery testing, the representatives 
agreed on the desirability of a workshop to discuss testing method- 
ologies. As a result, the first International Workshop on Battery 
Testing was organized and held in Heidelberg, Germany from 30 
September through 2 October 1985. Highlights and conclusions of 
the Workshop are reported. 


36057 (CONF-851146—Absts., pp 258-262) Field testing 
activities and results at SNL. Freese, J.M. (Sandia National 
Labs., Albuquerque, NM). Nov 1985. NTIS, PC A15/MF 
AOl. File Number DE86003019. Contract AC04- 
76DP00789. 

From Annual battery and electrochemical energy storage 
contractors’ Wi USA (18 Nov 198 

It is oak ie? Pome de =A when 


ssneathand ta: eaten datipie: eiuaiie doh dpeleaealtiataah This 
type of experiment must be conducted in a real world environment 
where changing weather conductions or system problems could 
occur and affect the performance of the battery. To obtain this 
knowledge, Sandia has been evaluating several battery systems 
under field test conditions for the past two years and the results of 
these testing activities are presented. In addition, preliminary test- 
ing on advanced battery systems of GNB’s sealed lead-acid battery 
and Exxon’s PV-20 zinc/bromine battery is discussed. 


3e0se  (CONF-851146—Absts., pp 263-265) Accelerated 
lead-acid cells at elevated 


life cycle test advanced tempera- 
ture. Chreitzberg, A.M.; Kelley, J.J. (Exide » Yardley, 
PA). Nov 1985. NTIS, PC A15/MF AOl1. File Number 
DE86003019. 


From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, USA (18 Nov 198 

EXIDE eabyund te phumion of ¢ 12-fold ss 
sé tne, oustgmnt le Ga dees aan one nen eeicaeee ee 
day, 5 days per week load-leveling cycle, by combining a 2 cycle 
per day 80% DoD and an operating mean temperature of 71°C. A 
demonstration of 4000 cycles at 25°C would be possible in 333 
days’ minimum time for cells cycling at 71°C seven days per week. 
In the EXIDE test cells, component materials were selected on the 
basis of the best available information to be capable of surviving 
71°C exposure while immersed in acid with a test gravity range 
1.260-1.310 (top-of-charge). No life limiting problems were ob- 
served for microporous rubber separators, glass fiber absorber 
wraps (random or slyver mat), perforated polyvinyl chloride retain- 
ers, or high impact styrene insulators during 2 years of elevated 
temperature cycling. The accelerated life-cycle tests are discussed. 


36059 (CONF-851146—Absts., pp 269-274) Analysis of 
thin-gap flow cells. Edwards, V.; Newman, J. (Univ. of Cali- 
fornia, Berkeley). Nov 1985. NTIS, PC A15/MF A01. File 
Number DE86003019. 

From Annual battery and electrochemical energy 


contractors’ meeting; Washington, DC, USA (18 Nov 198: 
ont meeting: Washington, DC, USA (18 Now 1983). 


diffusion-boundary-layer thickness, the cell is termed a 
thin-gap channel flow cell. Although channel flow cells have been 


analyzed in the past, these analyses contain several simplifying as- 
sumptions. The present model eliminates two assumptions that are 
commonly made. These are that the diffusion boundary layers are 
thin compared to the interelectrode gap and that the current lines 
travel straight across the cell from one electrode to the other. This 
model was used to investigate the current distribution in a channel 
flow cell with a single plating or redox reaction. The model, how- 
ever, is general and can easily be used to investigate multiple reac- 
tions. This investigation was aimed at studying the effects of inter- 
acting diffusion boundary layers. 


36060 (CONF-851146—Absts., 275) Semiconductor 
electrochemical approach to the of the oxide ae on 
nickel and zinc. Madou, M.J.; McKuore, MC H.; ; 
(SRI International, Menlo Park, CA). Nov 1985. NLS. PC 
A15/MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 


found that cobalt might be more effective as an additive when in- 
corporated from solution rather than in the active material. The 
positive effect of zincate on nickel electrodes reported by some au- 
thors was not found; an electrical effect is thus unlikely. A structur- 
al improvement as reported by others is still possible, but the re- 
ported capacity improvement can only be confirmed on unrealisti- 
cally thin battery plates. Fluoride has a negative effect on nickel 
electrodes (greatly reducing the oxygen overpotential), and it off- 
sets the positive effect of lithium. 


36061 (CONF-851146—Absts., pp 276-280) Electro- 
chemical behavior of particulate electrodes. Evans, J.W.; 
Choi, H.S. (Lawrence Berkeley Lab., CA). Nov 1985. 
NTIS, PC A15/MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ Washington, DC, USA (18 Nov 1985). 

Various of particulate zinc electrodes have been sug- 
gunk ter used mantameaneeedeemee 
(where the particles are swept through the cell by flowing electro- 
lyte) and fluidized bed electrodes (where the particles remain in the 


cerned itself with potential distributions and transients in these elec- 
trodes. Particle and electrolyte potentials were measured by means 
of a dual probe connected to a digital oscilloscope. The oscillo- 
scope, in turn, was connected to a microcomputer for data acquisi- 
tion and processing. The probe was mounted on a traversing mech- 
anism so that it could be accurately located within a fluidized or 
circulating electrode. Experiments were carried out using zinc 
coated polymer particles, under both anodic and cathodic condi- 
tions, in contact with potassium zincate electrolyte. For comparison 
purposes experiments were also carried out on copper particles un- 
dergoire cathodic deposition of copper from acid sulfate solution. 


36062 (CONF-851146—Absts., pp a ang TF 
<. = ae oxide battery system. ye 

, R.L. (COMSAT Labs., Clarksbur, ). Nov 
1905. NTIS, PC A15/MF AOl1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The eden tis dovtipanes oh 2 eotied 100-Ah hydrogen/ 
nickel oxide battery was completed. A 100-Ah, 6 volt H2NiO bat- 
tery was developed for deep discharge, terrestrial application with 
a lifetime expectancy of 20 years. Cost studies show that this H2/ 
NiO system can become cost competitive with advanced lead-acid 
batteries. A follow-on effort is now underway to design and devel- 
op a 15-kWh H2/NiO battery system for solar photovoltaic energy 
storage applications. 


36063 ca eaeaaammes 286-290) Zine elec- 
trode morphology in acid cBreen, J. (Brookha- 
ven National Lab., Upton, SO Nov 1985. NTIS, oc Al5/ 
MF A0O1. File Number DE86003019. 
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From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, USA (18 Nov 1985 
The kinetics and mendes. of ae deposition d ZnCle 
and ZnBr2 electrolytes were investigated. Emphasis was on the ef- 
fects of various factors other than hydrodynamics. Work included 
(1) a study of the effect of zinc single crystal orientation on deposi- 
tion kinetics and morphology, (2) determination of the effect of for- 
seen hantinaabaceniiion anda vankenen: (3) an investiga- 
tion of electrolyte composition on zinc deposition in ZnBrz electro- 
lytes, and (4) the use of EXAFS to study the structure of ZnBr2 
based electrolytes. 


36064 ee eres pp 291-296) Transport in 
aqueous battery D.G. (Lawrence Livermore 

National Lab., CA). Nov 1985. NTIS, PC A15/MF AOl1. 
File Number DE86003019. Contract W-7405-ENG-48. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, USA (18 Nov 1985 

Diffusion ond offier ees ckearienl dete are a to 
model and optimize systems. The diffusion coefficients of 
the ZnClk-KCI-H2O, in support of the EDA zinc-chlorine battery 
program were investigated. The diffusion and density properties of 
12 compositions of ZnCk-KCl-H2O, including ZnCl at molarities 
of 0.5, 1.5, and 2.5, each with KCl molarities of 0.5, 1.25, 2.0, and 
4.0 were studied. Results for this year are for ZnCle concentrations 
of 2.5 M and KCl concentrations of 0.5, 1.25 and 4.0 M. The results 
are discussed. 


36065 (CONF-851146—Absts., pp 303-304) Aluminum/ 
air battery system development. Niksa, M.J.; Schue, T.J.; 
Knerr, L.A.; "Wheeler, D.J. ELTECH Systems Corp., Fair- 
= Harbor, OH). Nov 1985. NTIS, PC A15/MF AOl. File 
lumber DE86003019. 
From Annual a and electrochemical energy storage 


contractors’ ee a Se ashington, DC, USA (18 Nov 1985). 
development through (5R4 84 centered around 


improvement of the air cathode and anode performance to achieve 
short term targets. Presently, the air cathode life has been extended 
to > 1500 cycles and the power density with recent anode alloys 
has exceeded the 0.6 W/cm? target and achieved 96% of the 
energy density target of 4.3 kWh/kg Al. During 1984 and 1985, a 
full size aluminum/air battery, based on the LLNL M5 wedge cell, 
was designed, constructed, and operated to incorporate these elec- 
trodes. A full-size single cell and a five-cell stack are now oper- 
ational, and parametric evaluations are on-going. Shunt current 
modelling is being conducted as well as ancillary equipment re- 
quirements. The evaluation of the crystallizer/separator for elimina- 
tion of the discharge product from the recirculated electrolyte 
stream is being conducted. It is anticipated that a five-cell battery 
stack will be integrated into a full system in early 1986. 


36066 (CONF-851146—Absts., pp 305-306) Aluminum- 
air electrode development. Knerr, L.A.; Wheeler, D.J.; 
Schue, T.J. (ELTECH Systems Corp "Fai rt Harbor, 
OH). Nov 1985. NTIS, PC A15/ME. "AO1. ile Number 
DE86003019. 

am Annual ee and electrochemical energy storage 


ene ain Neale. ashington, DC, ae - Nov 1985). 
development through 1983 centered on the de- 


velopment and characterization of improved air cathodes and alu- 
minum alloys specifically designed to withstand the rigors of oper- 
ation in the alkaline Al/air battery environment. During the 1984- 
1985 contract period, efforts were more focused at achieving set 
electrode targets and optimizing the electrode structures and com- 
positions for utilization in full size battery prototypes. 


(CONF-851146—Absts., pp 307-311) Development 
for the aluminum-air battery. 


1 
W.B. (Alcan International Ltd., Kingston, On- 
tario). Nov 1985. NTIS, PC A15/MF AOI. File Number 
DE86003019. 
From Annual battery and electrochemical energy storage 


contractors’ Washington, DC, USA (18 Nov 1985). 
Work on this two-year sub-contract was begun in March 


1984. The objective was to develop an electrolyte management 
system that would continuously crystallize out hydrargillite from 
the circulating electrolyte, maintain the cells relatively free of pre- 
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cipitated solids and remove and wash the mature-sized hydrargillite 
particles. Progress in meeting this objective is discussed. 


36068 (CONF-851146—Absts., pp 312-315) Electrocata- 
lysts for oxygen electrodes. Yeager, E.; Gupta, S.L.; Tryk, 
D. (Case Western Reserve Univ., Cleveland, OH). Nov 
1985. NTIS, PC A15/MF A0i. File Number DE86003019. 
Contract W-7405-ENG-48. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The objective of this research is the development of much 
more active electrocatalysts for O2 reduction combined with long 
term stability in concentrated alkaline and acid electrolytes. Re- 
search emphasis is on achieving fundamental understanding of O2 
electrocatalysis including the relationship between the catalytic ac- 
tivity and the electronic and steric properties of the catalyst sur- 
faces. Some effort is also directed to bifunctional O2 electrodes. 


36069 (CONF-851146—Absts., pp 316-322) Bifunctional 
oxygen electrodes for rechargeable metal-air cells. Viswan- 
athan, S.; Charkey, A. (Energy Research Corp., Danbury, 
CT). Nov 1985. NTIS, PC A15/MF AOl. File Number 
DE86003019. Contract AC03-76SF00098. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Performance characteristics of bifunctional oxygen elec- 
trodes that can be used both to generate and reduce oxygen were 
investigated. Perovskite type of oxides of the composition AA’BOs 
were used in place of conventional catalysts employing noble 
metals. Electrodes were fabricated both with perovskites alone and 
perovskites admixed with graphite. A composite electrode was pre- 
pared by using a separate metallic and porous nickel layer for O2 
evolution in conjunction with a catalytic layer for O2 reduction. 
The techniques employed for the preparation of the catalyst and 
the fabrication of the electrodes are presented. Polarization data ob- 
tained in O2 and ambient air are given. Results of life tests both on 
continuous discharge and on charge-recharge cycling conditions are 
discussed. Relevant information on the x-ray diffraction and energy 
dispersive x-ray analysis are also included. 


36070 (CONF-851146—Absts., pp 323-324) New materi- 
als for bifunctional air electrodes. Staud, N.; Ross, P.N. 
(Lawrence Berkeley Lab., CA). Nov 1985. NTIS, PC A15/ 
MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The objective of this program is to develop new catalysts 
and new catalyst support materials for bifunctional air electrodes 
for metal-air batteries. Work in recent years has emphasized transi- 
tion metal oxides as catalysts with various carbon blacks as support 
materials. The study of acetylene black corrosion and the effect of 
cobalt catalyzation was reported previously. Three major anodic 
processes were found to occur in uncatalyzed acetylene black at 
450-600 mV (vs. Hg/HgO) in concentrated KOH: carbon dissolu- 
tion to carbonate ion, gasification of the carbon to carbon monox- 
ide, and oxygen evolution. The discovery of this material appears 
to represent a technological breakthrough for bifunctional air elec- 
trodes for electrically rechargeable metal-air batteries. 


36071 (CONF-860540—6) Testing and evaluation of an 
industrial lead-acid battery for utility load-leveling. Varma, 
R.; Corp, D.; Folke, E.; Tillery, G.; Loutfy, R.O. (Argonne 
National Lab., IL (USA)). 1986. Contract W-31-109- ING. 
38. 16p. NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE86012115. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Constant-power/constant-voltage charging, as well as con- 
stant-current/constant-voltage charging, was investigated. Electro- 
lyte stratification observed in the battery during cycling indicates 
discharge of the battery from the top down. Uneven concentration 
of acid during charge may be avoided by mixing. This study shows 
that a minimization in cycle time can be achieved by proper choice 
of charge/discharge parameters. 
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36072 (DOE/ER/10832—01) Energy systems based on 
polyacetylene: rechargeable batteries and Schottky barrier 
solar cells. Final report, March 1, 1981-February 29, 1984. 
MacDiarmid, A.G. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Chemistry). Feb 1984. Contract AC02- 
81ER10832. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86010281. 

The chief thrust of the research has been directed towards 
the evaluation of polyacetylene (CH)/sub x/, the prototype con- 
ducting polymer as an electrode-active material in novel, recharge- 
able batteries employing nonaqueous electrolytes. The p-doped ma- 
terial, ((CH/sup +y/)A/sub y/~ ]/sub x/, (where A” is an anion) in 
conjunction with a Li anode, shows excellent discharge characteris- 
tics, e.g., very little change in discharge voltage with change in dis- 
charge current and a high power density. Its energy density is also 
good but it shows poor shelf life. When (CH)/sub x/ is used as a 
cathode (Li anode), which results in the formation of the n-doped 
polymer, [Li/sub y/* (CH/sup -y/)]/sub x/, during discharge, good 
discharge plateaus and power densities are obtained together with 
excellent shelf life and good recyclability. The energy density is, 
however only moderate. Cells employing an [M/sub y/* (CH/sup - 
y/)|/sub x/ (where M = Li, Na) anode and a TiS: cathode show 
very good discharge and recycling characteristics but their energy 
density is poor. 


36073 (GEPP-TIS—962) Combining automatic titration 
of total iron and sulfur in thermal battery materials. Marley, 
N.A. (General Electric Co., Largo, FL (USA). Neutron 
Devices Dept.). 28 May 1986. Contract AC04-76DP00656. 


—_ NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
6007802. 


Optimal thermal battery performance requires careful con- 
trol of the iron disulfide content in the catholyte mixture. Previous- 
ly, the iron and sulfur content of battery materials was determined 
separately, each requiring a lengthy sample preparation and clean 
up procedure. A new method has been developed which allows 
both determinations to be made on the same sample following a 
simple dissolution procedure. Sample preparation requires oxidation 
and dissolution with nitric acid followed by dissolution in hydro- 
chloric acid. Iron and sulfur are then determined on sample aliquots 
by automatic titration. The implementation of this combined proce- 
dure for the determination of iron and sulfur by automatic titration 
has resulted in a substantial reduction in the analysis time. Since 
sample aliquots are used for each determination, the need to repeat 
a sample for analysis is rare, improving both the analytical efficien- 
cy and sample throughput. Results obtained for sulfur show an im- 
proved precision. 


36074 (LBL—20497) Stability of a vitreous electrolyte 
Be ere eer ee, ee eae, ae 
Smith, M.L.; Winnick, J.; McLarnon, F.R.; Cairns, E.J. 
(Lawrence Berkeley ge “CA (USA)). Apr 1986. Contract 
ACO03-76SF00098. (CONF- 8604116—3). NTIS, PC 
A02/MF AO0O1; 1; ope Dep. File Number DE86011563. 

From International w on high temperature molten 
salt batteries; Argonne, IL, USA (16 Apr 1986). 

A family of lithium-borate glasses has been identified by H. 
Tuller and coworkers at the Massachusetts Institute of Technology 
as candidate electrolytes for use in high-temperature Li/S cells. 
Based upon screening tests, a glass composition (mol%) of 26% 
LigO-7% LiaClh-67% BO; was selected to exhibit an acceptable 
ionic conductivity of 3 x 10-* ohm™'cm™! at 400°C, Tg = 475°C, 
resistance to attack by S at 400°C, and minimal attack by Li at 
350°C. A procedure was developed to form and seal glass tubes, 
and LiSn/glass/S cells were operated at various temperatures. It 
was possible to charge and discharge cells at current densities up to 
70 mA/cm? (for 1 to 3 min) or 20 mA/cm? (for several hours) into 
the two-phase S-LiS/sub x/ region, but the electrolyte tended to 
fail when the cell was recharged from near the two-phase/single- 
phase boundary at ~73 mol% S. The charge-discharge curves also 
exhibited hysteresis effects, and a crystalline reaction layer was ob- 
served on the S side of the electrolyte tubes. X-ray diffraction anal- 
yses suggested that the reaction layer contained crystalline lithium- 
borate compounds, and static immersion tests showed that the glass 
was slowly attacked by polysulfides at the 400°C cell operating 
temperature. 
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36075 (SAND—85-1518) Lithium ambient-temperature 
battery reliability program, May 1983-April 1985. Jaeger, 
C.D.; Hall, N.H.; Thomas, E.V. (Sandia National Labs., Al- 
buquerque, NM (USA)). Jun 1986. Contract AC04- 
76DP00789. 61p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE86012247. 

From May 1983 through April 1985 Sandia National Labora- 
tories continued to develop and evaluate nondestructive methodolo- 
gy for predicting the reliability of primary lithium batteries. During 
this period, considerable time was spent improving the microcalori- 
metry data acquisition and processing software and completing the 
curve-fitting algorithm for the impedance data. All initial measure- 
ments were conducted, and all cells either completed the storage 
portion of the text matrix or remained in storage. Some statistical 
analyses were completed. Several nondestructive measurement vari- 
ables that correlate well with remaining capacity were identified. 
Finally, the status of the program was evaluated and the program 
was tentatively extended to October 1986. 


36076 (SAND—86-0191C) Studies of high reliability 
long-life Li/SO. cells. Jaeger, C.D.; Levy, S.C.; Cutchen, 
J.T.; Thomas, E.V. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 7p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86010478. 

To satisfy the need for a five year battery, a long-term test 
of Li/SO: cells was initiated. Premature failures were observed and 
a program was undertaken to identify the cause of these failures. 
Based on the results of this program, changes in the cell design 
were made which gave rise to the Sandia modified Li/SO. cell 
having improved long-life performance. Several lots of modified 
cells have been manufactured during the past five years. Accept- 
ance testing of incoming cells from each lot has revealed lot-to-lot 
variation in performance as well as a small proportion of cells with 
low capacity. A program to develop a nondestructive methodology 
for identifying cells with low inherent capacity was initiated. Sever- 
al relevant nondestructive measurement parameters were identified. 
A decision tree screening technique, based on these parameters, was 
developed to identify those cells having low capacity. 
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36077 (NP—6752187) Ecuador - energy situation 1984/ 
1985. (Bundesstelle fuer Aamiahanhdaaenetinn, Koeln 
(Germany, F.R.)). Jan 1986. 19p. (In German). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86752187. 

BfAI-Marktinformation. Reihe MI-BS.; No. 29.493.86.336. 

The energy situation of Ecuador is reviewed on the basis of 
relevant data. Some remarks on the country’s national and interna- 
tional energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on the country’s external trade. (UA). 


36078 (NP—6752188) New Zealand - energy situation 
1984/1985. (Bundesstelle fuer Aussenhandelsinformation, 
Koeln (Germany, F.R.)). Jan 1986. 43p. (In German). NTIS 
(US Sales Only), A03/MF AOl. File Number 
DE86752188. 

The energy situation of New Zealand is reviewed on the 
basis of many relevant data. Some remarks on the country’s nation- 
al and international energy policy are followed by an outline of 
trends in energy sources and electric power generation. Important 
figures are presented on external trade and the balance of payments. 
(UA). 


36079 (NP—6752189) Ghana - energy situation 1984/ 
1985. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Jan 1986. 17p. (In German). NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number DE86752189. 

The energy situation of Ghana is reviewed on the basis of 
relevant data. Some remarks on the country’s national and interna- 
tional energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on external trade. (UA). 





36080 (NP—6752190) Cuba - energy situation 1984. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Feb 1986. 13p. (In German). NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE86752190. 

The energy situation of Cuba is reviewed on the basis of rel- 
evant data. Data on the country’s national and international energy 
policy are followed by an outline of trends in energy sources and 
electric power generation. Important figures are presented on the 
country’s external trade and balance of payments. (UA). 
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(GAO/HRD—86-65BR) Mine safety. Labor's 
progress in doing required inspections. (General Accounting 
Office, Washington, DC (USA). Human Resources Div.). 
Mar 1986. 9p. US General Accounting Office, P.O. Box 
6015, Gaithersburg, MD 20877. File Number T186901383. 

Briefing report to the Chairman, Subcommittee on Labor, 
Health and Human Services, and Education and Related Agencies, 
Senate Committee on Appropriations. 

This report discusses the progress made by the Mine Safety 
and Health Administration (MSHA) in rectifying deficiencies in its 
mine inspection program. (ACR) 


360862 (GAO/RCED—86-77) Hazardous waste. Environ- 


safeguards jeopardized when facilities cease operating. 
(General Accounting Office, Washington, DC (USA). Re- 
sources, Community and Economic Development Div.). 
Feb 1986. 61p. US General Accounting Office, P.O. Box 
6015, Gaithersburg, MD 20877. File Number T186901398. 

Report to the Chairman, Subcommittee on Commerce, 
Transportation and Tourism, Committee on Energy and Com- 
merce, House of Representatives. 

Hazardous waste facilities that are not closed properly when 
their operations cease may lead to future public health and environ- 
mental harm as well as expenditure of public cleanup funds. This 
report discusses the extent to which: (1) owners/operators of haz- 
ardous waste facilities have declared bankruptcy and thereby avoid- 
ed paying closure and postclosure costs; (2) financial assurance re- 
quirements ensure that sufficient funds will be available to close and 
provide postclosure care at these facilities; (3) facilities that cease 

are inspected for compliance with closure requirements; 


operations 
and (4) EPA and the states are taking enforcement action for viola- 
tions of those requirements. 


36083 (PB—86-166915/XAB) Innovative thermal treat- 
ment processes. Freeman, H.M. (Environmental Protection 
Agency, Cincinnati, OH (USA). Hazardous Waste Engi- 
neering Research Lab.). end — 20p. (EPA/600/D—86/ 
044). NTIS, PC A02/MF A 

Ie eaten anccttiecn atl atiniain 
processes for treating or destroying hazardous wastes. Processes 
discussed can be included in the categories wet oxidation, molten 
glass, fluidized-bed incineration, pyrolysis, molten salt, electric reac- 
tors, and plasma systems. The subject processes are among those 
new processes generating interest in the field of hazardous manage- 
ment technology. Information in the paper is from the USEPA 
report, Innovative Thermal Hazardous Waste Treatment Processes 
prepared by the author in February, 1985. 
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36084 (PB—86-176674/XAB) Requirements study of an 
automated advisory system for review of RCRA (Resource 
Conservation and Recovery Act) permits. Final report, April- 
November 1985. Brown, J.N.; Deerhake, M.E.; Truesdale, 
R.S.; Fisher, E.L. (Research Triangle Inst., Durham, NC 
(USA)). Mar 1986. 106p. NTIS, PC A06/MF AO1. 

Under the Resource Conservation and Recovery Act, haz- 
ardous-waste-management facilities must apply for operating per- 
mits. Review by the U.S. Environmental Protection Agency (EPA) 
of the present backlog of permit applications will cost approximate- 
ly $40 million. The objectives of the project were to develop a con- 
ceptual design and implementation plan for an automated advisory 
system to make the review process more uniform and productive 
and to aid in training new staff. The conceptual design of the advi- 
sory system is based on expert system technology. The system will 
be able to assist reviewers in making decisions that normally re- 
quire expertise, in exercising analytical models and in generating 
correspondence and reports. A three-year implementation plan is 
proposed that incorporates field tests of prototype advisory system 
modules after 6 months time and deployment of partially completed 
advisory systems after the first year. Plans for advisory system 
maintenance, performance monitoring, and feedback from permit 
reviewers are recommended. 


36085 (PB—86-178431/XAB) Directory of commercial 
hazardous-waste treatment and recycling facilities. an as 
(Environmental Protection Agency, Washin DC 

PA/530/ 


(USA). Office of Solid Waste). Dec 1985. 126p. 
SW—85/019). NTIS, PC A07/MF AO1. 

The document provides a listing of commercial facilities that 
accept hazardous waste for treatment and/or recycling. For each 
commercial facility, the directory provides the facility name, ad- 
dress, telephone number, contact, categories of treatment (i.e. tanks, 


surface impoundments, incineration, and other), and when available, 
types of hazardous waste managed at the facility. 


36086 (PB—86-182425/XAB) Toxic substance removal in 
activated sludge and PAC (powdered activated carbon) treat- 
ment systems. Final report, 1 September 1980-28 February 
1983. Weber, W.J.; Jones, B.E. (Michigan Univ., Ann 
Arbor (USA). Dept. of Civil Engineering). Apr 1986. 561p. 
NTIS, PC A24/MF AOI. 

The effectiveness of adding powdered activated carbon to 
activated-sludge systems was evaluated for enhanced removal of 
specific toxic organic compounds. Nine organic compounds encom- 
passing a range of solubility, volatility, biodegradability, and ad- 
sorptive properties were studied along with selected commercial 
powdered activated carbons. The studies showed that the addition 
of less than 100 mg/l powdered activated carbon did not enhance 
the removal of the biodegradable compounds benzene, toluene, eth- 
ylbenzene, o-xylene, chlorobenzene, and nitrobenzene. Significantly 
improved removals of the poorly degradable and non-biodegradable 
compounds 1,2-dichloro-benzene, 1,2,4-trichlorobenzene, and lin- 
dane, occurred at influent powdered carbon concentrations in the 
12.5- to 25-mg/1 range. Influent powdered carbon concentrations of 
100 mg/1 effected overall removals of greater than 90%. 


36087 (UCRL—93355) Implicit valuation of environmen- 
tal cancer by US McKone, T.E. (Law- 
rence Livermore National Lab., CA (USA)). May 1986. 
Contract W-7405-ENG-48. 17p. (CONF-860606—6). NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE86010974. 

From Air Pollution Control Association annual meeting and 
exhibition; -« heommy ee MN, USA (22 Jun 1986). 

This paper examines the extent to which regulatory decisions 
imply how much should be spent to limit environmental carcino- 
genesis. Environmental carcinogenesis can be defined as any cancer 
caused or promoted by exposure to chemicals released to the gener- 
al environment. The central thesis is that any effort to regulate the 
release of carcinogens to the environment carries with it at least an 
implicit valuation of environmental carcinogenesis. I will use the 
criteria and guidelines issued by EPA and NRC to examine this 
issue. This review has four objectives. First, to examine the risk as- 
sessment/management process in order to identify the issues that 
are included in a risk-based regulation. Second, to enumerate a set 
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of EPA and NRC decisions or regulations that provide a represent- 
ative set of cancer-risk valuations. Third, to consider factors that 
account for differences in cancer valuation between these agencies 
and among the regulations. Finally, to suggest an approach for in- 
cluding cancer-risk valuation in the process of regulating environ- 
mental carcinogens. 


36088 (UCRL—93824) Risk assessment lesson of 
Greenly, G.D. Jr. (Lawrence Livermore National Lab., CA 
(USA)). May 1986. Contract W-7405-ENG-48. lip. 
(CONF-860606—4). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86010978. 

From Air Pollution Control Association annual meeting and 
ain Minnea; —— MN, — (22 Jun 1986). 

the paper industrial accident at Bhopal, India, 
involving the release of aan isocyanates from a Union carbide 
pesticide plant which killed more than 1750 people, generalizing 
from this incident to risk assessment of hazardous materials and in- 
dustries and emergency preparedness issues. (ACR) 


2904 Natural Resources 


36089 (DOE/BP—557) Division of Fish and Wildlife 
1985. (USDOE Bonneville Power Administra- 
tion, Portland, OR. Office of Power and Resources Man- 
agement). Oct 1985. 37p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE86011381. 
The report describes the organization and functions of the 
Division of Fish and Wildlife, and lists the projects conducted 
during FY 1985. (ACR) 


36090 (PB—86-170701/XAB) ve alternatives 
for the conservation of strategic and critical minerals - cobalt, 
chromium, manganese, and platinum-group metals: a review. 
Information Circular/1985. Foster, R.J. (Bureau of Mines, 
Washington, DC (USA)). 1985. 59p. (BM-IC—9054). NTIS, 
PC A04/MF AOl1. 

The Bureau of Mines review focuses on the extent to which 
technologically and economically feasible programs in substitution, 
improved processing practices, including recycling, and design can 
achieve conservation of cobalt, chromium, manganese, and plati- 
num-group metals, and thus reduce U.S. vulnerability to interrup- 
tions of supply. In addition, —— options - domestic and for- 
eign resources, ocean minerals, and stockpiles - are identified. The 
report consolidates four major studies on these strategic and critical 
minerals sponsored entirely or partially by the Bureau in the last 
few years. These studies have been updated with further informa- 
tion from the recent literature. 


36091 gee crag Rage Bong Bc nt 
Volume 1. Metals and minerals. (Bureau of Mines, Washing- 
ton, DC (USA)). 1985. 1043p. NTIS, PC A99/MF A011. 
The volume of the Minerals Yearbook, covering metals and 
minerals, contains 72 ity or commodity group chapters 
with data on approximately 90 minerals that were obtained as a 
result of the mineral information gathering activities of the Bureau 
of Mines. In addition, the volume contains a chapter on mining and 
quarrying trends, a chapter discussing the statistical surveying 
calied wail ty the Suseen of Bilin, wad 0 Sans Seamer. 


2905 Research, Development, Demonstration, And 
Commercialization 


(PNL-SA—13717) Technology transfer at Pacific 


(USA)). Jan 1986. Contract AC06-76RL01830. . > 
PC A04/MF AOI; 1; GPO Dep. File Number D) 12333. 


Technology transfer activities at Pacific Northwest Labora- 
tory (PNL) for FY 1985 are summarized in this report. Objectives 
of these activities are as follows: Transfer federally funded and 
Oe NS Se 
private sector; encourage and develop strong relationships between 
the region’s educational institutions (elementary through college 
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levels) to aid technology development and application; and assist in 
the transfer of federally funded technology that is developed else- 
where. 


36093 Strategic Defense Initiatives at Los Alamos Na- 
tional Laboratory. Raskwonh S.D. (Los Alamos National 
Lab., Los Alamos, NM 87545). pp 607-608 of Southwest 
conference on optics. SPIE Volume 540. Belli WA; 
SPIE - The International Society for Optical Engineering 
(1985). (CONF-8503156—). 

From Society of Instrumentation Engineers 
conference; Albuquerque, NM, USA (6 Mar 1985). 

This presentation reviews the Strategic Defense Initiative 
(SDI) programs at Los Alamos National Laboratory, noting espe- 
cially the needs for an applications of optics and optical technol- 
ogies. A table lists the various activities at Los Alamos contributing 
to SDI programs. The principal, nonnuclear SDI programs are: 1) 
the free-electron laser, and 2) neutral particle beams. Both should 
be considered as potential long-range-kill systems, but still in the fu- 
turistic category. 


36094 Recent advances in optical measurement methods 
in physics and chemistry. Gerardo, J.B. (Sandia National 
Labs., Albuquerque, NM 87185). pp 609-616 of Southwest 
conference on optics. SPIE Volume 540. Belli WA; 
SPIE - The International Society for Optical i ing 
(1985). (CONF-8503156—). 

From Society of Photo-Optical Instrumentation Engineers 
conference; Albuquerque, NM, USA (6 Mar 1985). 

Measurement tools are at the roots of science and optics 
form the basis of a vast array of scientific measurement tools that 
offer unique capabilities. Advances in optical measurement methods 
used in physics, chemistry, and related technologies are being made 
at an enormous pace. In many instances, optical measurement tech- 
niques have resulted in new capabilities beyond the reach of any 
other method. Some examples were very significant advances in 
measurement capability have recently been made include trace- 
specie density measurement in gases (often quantum-level specific), 
adlayer characterization, magnetic-and electric-field intensity meas- 
urements, chemical sensors, high-spectral-resolution spectroscopy, 
semiconductor physics, crystal-quality measurements, data transmis- 
sion and recording, and studies of fast dynamical processes in gases, 
liquids, and solids. In this paper the author reviews some recent 
Sandia accomplishments to the development of advanced optical 


REFER ALSO TO CITATION(S) 35858 


36095 SS Se aan 
ee ae ee ee lees 
Commission, Washington, DC (USA). Office of Inspection 
and Enforcement). May 1986. . NTIS, PC Al6/MF 
A01 - GPO. File Number T186901451. 

This compilation summarizes significant enforcement actions 
that have been resolved during one quarterly period (January- 
March 1986) and includes copies of letters, notices, and orders sent 
by the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions, and the licensees’ responses. It is antici- 
pated that the information in this publication will be widely dis- 
seminated to managers and employees engaged in activities licensed 
by the NRC, in the interest of promoting public health and safety 
as well as common defense and security. 
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2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 36202 


36096 Brome yp armen = hie Develop and test fuel cell 
powered on-site integrated total energy systems. Interim 
report, February 1981-January 1984, Kaufman, A.; Werth, J. 

Corp., Edison, NJ (USA). Research and Devel- 
opment Dept.). Oct 1984. Contract AI21-80ET17088. 238p. 
(NASA/CR—174951). NTIS, PC All/MF A0Ol1; 1; GPO 
Dep. File Number DE8601 1678. 

Objective is to develop a commercially viable and cost-effec- 
tive phosphoric acid fuel cell powered on-site integrated energy 
system (OS/IES). By utilizing the thermal energy generated for 
heating, ventilating, and air-conditioning (HVAC), a fuel cell OS/ 
IES could provide total energy efficiencies in the neighborhood of 
80%. Engelhard has successfully completed the first two phases of 
this program. The culmination of the pre-commercialization pro- 
gram will be the integration of the fuel cell system into a total 
energy system for multi-family residential and commercial build- 
ings. The mandate of the current Phase III effort is to develop a 
full-scale 50kW breadboard power plant module and to identify a 
suitable type of application site. An accomplished objective in 
Phase III was the integration and testing of the 5kW system whose 
components were developed during Phase II. In addition to the de- 
velopment and testing of this sub-scale system, scale-up activities 
have been carried out under Phase III. 


2910 Conservation 

REFER ALSO TO CITATION(S) 36133, 36134, 36153, 36157 
2920 Supply, Demand, And Forecasting 
REFER ALSO TO CITATION(S) 35527, 35541, 35548, 36108 


36097 (DOE/EIA—0204-(85/06)) ELA Publications: New 
Releases. Publications released, November-December 1985. 
(USDOE Energy Information Administration, Washington, 
DC). 21 Jan 1986. 35p. NTIS, PC A03/MF AOl - GPO; 
GPO Dep. File Number DE86010047. 

EIA Publications: New Releases is a bimonthly report on 
the newest available Energy Information Administration (EIA) 
publications and upcoming reports. It includes news about EIA, as 
well as many other items of special interest and most current mate- 
rial and activity on energy data. 


36098 (DOE/EIA—M017) Model documentation report: 
short-term integrated forecasting system. (USDOE Energy 
Information Administration, Washingto 

Energy Markets and End Use). 1986. 88p. NTIS, PC A05/ 
MF AO1 - GPO; GPO Dep. File Number DE86012574. 

The Short-Term Integrated Forecasting System (STIFS) 
Demand Model consists of a set of energy demand and price 
models that are used to forecast monthly demand and prices of var- 
ious energy products up to eight quarters in the future. The STIFS 
demand model is based on monthly data (unless otherwise noted), 
but the forecast is published on a quarterly basis. All of the fore- 
casts are presented at the national level, and no regional detail is 
available. The model discussed in this report is the January 1986 
version of the STIFS demand model. The relationships described 
by this model include: the specification of retail energy prices as a 
function of input prices (for example, the world oil price where ap- 
propriate), seasonal factors, and other significant variables; and the 
specification of energy demand by product as a function of price, a 
measure of economic activity, and other appropriate variables. 61 
tabs. 


36099 (ESC—1) New energy sources in Japan. Plan and 
execution of energy programs. Kram, T. (Netherlands 
Energy Research Foundation, Petten). Mar 1985. 65p. 
NTIS, PC A04/MF AO1. 

‘Japanese energy research programs are surveyed. Concern- 
ing the introduction of new energy sources and techniques, a con- 


m, DC. Office of 
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sistent and integrated policy is pursued. Research and development 
management is set up in close cooperation with trade and industry, 
while the governement exerts a strong influence upon the market 
sector. Attention is paid to the Sunshine Project for the stimulation 
of solar, geothermal, hydrogen-based, coal gasification, and coal 
liquefaction energy. The new Energy Development Organization, a 
government institution concerned with undersea coal exploration 
and the development of geothermal resources, is discussed. 


36100 (ESC—9) Economic affairs-reference scenario 
1984. Some calculations with the energy model Static ESC 
Linear Programming Energy (SELPE) model. Boonekamp, 
P.G.M.; Bruggink, J.J.C. (Netherlands Energy Research 
Foundation, Petten). Dec 1984. 122p. NTIS, PC A06/MF 
AOl. 

The Dutch national energy model SELPE and its applica- 
tion in a reference energy scenario are presented. Using final 
energy demand projections from the Central Planning Bureau and 
assumptions about the development of energy technologies and 
prices, calculations to construct optimal energy balances for the 
years 1990 and 2000, including several variations of the base case, 
were done. Special attention was given to developments in the elec- 
tricity sector, in particular with respect to reliability and other 
technical aspects. Global results including financial and environ- 
mental implications are presented. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 35760 
2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 35396, 35522, 35523, 35523, 35524, 35525, 
35525, 35526, 35527, 35534, 35547, 35548, 35549, 36098, 36157 


2950 Hydrogen And Synthetic Fuels 
REFER ALSO TO CITATION(S) 35650, 35656 
2960 Electric Power 

REFER ALSO TO CITATION(S) 36041 


36101 (DOE/EIA—0226(86/03)) Electric Power Month- 
ly, March 1986. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 11 Jun 1986. 44p. NTIS, PC A03/MF 
A01; 1 - GPO; GPO Dep. File Number DE86011876. 

During March 1986, net generation by electric utilities in the 
United States was 196,711 gigawatt hours. On a year-to-date basis, 
net generation at the end of March 1986 was 2.3% lower than for 
the same period in 1985. In March 1986, coal accounted for 56.1% 
of all electricity produced, petroleum for 5.1%, gas for 8.2%, hy- 
droelectric power for 14.4%, nuclear power for 15.6%, with the re- 
maining 0.5% from geothermal, wood, wind, waste, and solar. 
Electric utilities consumed 53,898 thousand short tons of coal. Pe- 
troleum consumption in March 1986 was 17,044 thousand barrels, 
while gas consumption was 169,698 million cubic feet. 


36102 (DOE/RG/08684—T8) Time-of-use electricity 
price effects. Final report. Miedema, A.K.; Lee, K.K.; 
White, S.B. (Research Triangle Inst., Research Triangle 
Park, NC (USA)). Nov 1981. Contract AC01-77RG08684. 
132p. NTIS, PC A07/MF A0O1; 1; GPO Dep. File Number 
DE86011685. 

In 1975 the Federal Energy Administration, now the De- 
partment of Energy (DOE), initiated 16 rate demonstration 
projects. This report summarizes a standardized analysis of data 
from the residential portion of 11 of those projects: Arizona, Ar- 
kansas, Connecticut, Los Angeles, North Carolina (Blue Ridge 
Electric Membership Corporation), North Carolina (Carolina 
Power and Light Company), Ohio, Oklahoma, Puerto Rico, Rhode 
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Island, and Wisconsin. A brief description of the DOE rate demon- 
stration program is provided along with a statement of RTI's objec- 
tives in the analysis of TOU rate effects. The report also describes 
methods and estimation models used for the studies. Details of ex- 
perimental design and analysis results are given for individual 
projects analyzed by RTI. Finally, some general observations about 
the impacts of TOU rates that have been suggested by these analy- 
ses are offered. A review of the analytical findings suggests that ex- 
perimental TOU rates generally reduced peak-period consumption 
on both average and system peak days. The reductions tended to be 
larger on system peak days than on average days. Since off-peak 
consumption was usually about the same for both TOU and control 
customers, total daily usage by TOU customers was generally re- 
duced. The studies also indicate that high-usage customers respond- 
ed to TOU rates more sensitively than low-usage customers, sug- 
gesting that an effective implementation of a TOU rate schedule 
may initially be limited to high-usage customers. 


36103 (DOE/RG/10435—T1-Vol.1) Review of electric 
utility loss-of-load probability in 1979. Volume 1. (Executive 
Resource Associates, Inc., Arlington, VA (USA); Ransom 
and Casazza, Inc., Washington, DC (USA)). 1981. Contract 
AC01-80RG10435. 109p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE86010678. 

Part of the function of the Department of Energy (DOE) is 
to monitor, facilitate and encourage the reliable operation and ade- 
quate planning of electric utility systems. In carrying out this func- 
tion, the DOE required development of a screening methodology 
and access to an appropriate computer model. An analysis was 
made of 80 electric utility systems around the United States to de- 
termine their relative levels of generation adequacy during 1979. 
The sample utilities accounted for approximately 50% of the elec- 
tric generating capability in the United States in 1979. The utilities 
sampled were generally representative of the combined power sys- 
tems in the United States. 


—_ (DOE/WP/15728—T1) Power a determina- 

ions. Guidelines. (Tudor Engineering Co., Denver, CO 
(USA). Apr 1986. Contract AC65- sAWPIS728. 373p. 
NTIS, PC A16/MF AOl1; 1; GPO Dep. File Number 
DE8601 1889. 

Accurate determination of power values is of critical impor- 
tance to Western in order to assess the present and future impacts 
of decisions being made today about Western's transmission system 
and the energy generated and transported on it. The concepts pre- 
sented in this report point toward a methodology which can be 
used to help Western analyze its system for effective utilization of 
national resources while maintaining enough flexibility to recognize 
individual case differences. Two methods are presented in the 
report; first is the alternative thermal plant method which is a case- 
by-case analysis process, and second is a more complicated system 
planning method which is designed to optimize an entire generation 
and distribution power system. The primary points of the report 
are: Long run marginal costs are widey accepted in the industry for 
power value determination and should be used by Western. The al- 
ternative thermal plant method is recommended for use where 
comprehensive data are not available or time and budget do not 
warrant the expense of a system planning analysis. A system plan- 
ning model should be employed in the examination of major addi- 
tions to the system such as pumped storage projects. Sensitivity 
analysis to test the impact of changes to federal fixed charge rates 
should be part of Western's procedures. A process for coordination 
among the Area Offices and Headquarters should be established for 
the purpose of data collection, data distribution, and consistency of 
application to accepted power value analysis. 


36105 (EPRI-EM—4578) 1985 survey of utility residen- 
tial end-use projects. Final report. Blevins, R.P. (Plexus Re- 
search, Inc., Mount Pleasant, PA (USA)). May 1986. 406p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920326. 

Load control, thermal storage, dual-fuel, efficient energy use, 
and end-use solar technologies are being examined more closely 
and with greater interest than ever before by the electric utility in- 
dustry. This survey is a compilation of ongoing utility activities in 
these areas. Tabular information on 892 different utility projects is 
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presented according to generic type, technology, and/or technique. 
Discussions of project strategies and benefits provide a broad over- 
view of utility goals and objectives central to the pursuit of this 
work and the results obtained. 


36106 (EPRI-EM—4588) Transferability of results from 
direct load-control (DLC) experiments. Final report. Bab- 
cock, W.H.; Eckel, J.W. (Booz, Allen and Hamilton, Inc., 
Bethesda, MD (USA)). May 1986. 67p. Research R 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920327. 

The ability to use test data from another utility to estimate 
whether a proposed direct load-control program would be cost-ef- 
fective could save a utility millions of dollars in experimentation 
costs. Though more work is necessary, this model represents a be- 
ginning for the reliable transfer of aggregate site-level data. A com- 
puter disk, “Direct Load Control Impact Assessment Model,” is in- 
cluded. 


Analysis of Southern California 
Edison's general service time-of-use Final report. 
Aigner, D.J.; Hirschberg, J.G. (University of Southern Cali- 
fornia, Los Angeles (USA). t. of Economics). Jun 1984. 
248p. NTIS, PC A11. File Number DE86901484. 

Edison’s Time-of-Use General Service (TOU-GS) experi- 
ment was aimed at studying the responsiveness of small and 
medium-size commercial/industrial firms to time-of-use (TOU) 
rates. Two different TOU rate structures were used in the TOU-GS 
experiment, one with time-differentiated energy charges and a flat 
demand charge, and the other with time-differentiated demand 
charges and a flat energy price. Anomalous results were observed, 
where TOU firms either increase or decrease both their on- and 
off-peak consumption. In the sub-experiment involving TOU 
demand rates there are fewer such instances and more examples of 
peak and off-peak kWh substitution. A small (but statistically signif- 
icant) substitution effect is present for firms facing a TOU demand 
rate in the summer. There is no evidence of bias either from sample 
self-selection or the protective compensation mechanism. For the 
group of large demand (200 to 500 kW) customers, a moderately 
large and statistically significant substitution effect is observed be- 
tween peak and off-peak usage in the summer, again when facing 
time-differentiated demand rates. Various mining aid manufactur- 
ing SIC codes are identified as being primarily responsible for the 
observed substitution. It is concluded that a TOU demand rate is 
more effective in eliciting substitution of peak and off-peak usage 
than a TOU energy rate in the summer season for these customers. 


36108 (PB—86-168382/XAB) Long range forecast of 
cower dasumnin antes tulle Ges ent ainaite Ciaeap 
system. Volume 1. Estomin, S.L.; Kahal, M.I. (Exeter Asso- 
ciates, Bethesda, MD (USA)). Sep 1985. 256p. NTIS, PC 
A12/MF AOl1. 

The report presents the results of an econometric forecast of 
peak and electric power demands for the Baltimore Gas and Elec- 
tric Company (BG&E) through the year 2003. The report describes 
the methodology, the results of the econometric estimations and as- 
sociated summary statistics, the forecast assumptions, and the calcu- 
lated forecasts of energy usage and peak demand. Separate models 
were estimated for summer and winter residential electricity usage 
in both Baltimore city and the non-city portion of the BG&E serv- 
ice area. Equations were also estimated for commercial energy 
usage, industrial usage, streetlighting, and for losses plus Company 
use. Non-econometric techniques were used to estimate future 
energy use by Bethlehem Steel Corporation’s Sparrows Point plant 
in Baltimore County, Conrail, and the Baltimore Mass Transit Ad- 
ministration underground rail system. Models of peak demand for 
summer and winter were also estimated. 


36109 (PB—86-168390/XAB) Long-range forecast of 
Baltimore 


power demands on the Gas and Electric Company 
system. Volume 2. Documentation manual. Estomin, S.L.; 
Schauer, M. (Exeter Associates, Bethesda, MD (USA)). Sep 
1985. 183p. NTIS, PC A09/MF AO1. 

Detailed documentation for the econometric forecast of peak 
and electric power demands for the Baltimore Gas & Electric Com- 
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pany is presented. It includes all the historical data used to estimate 
the various models and the FORTRAN code used for the comput- 
er programs employed in generating the forecasts. Computer files 
containing data and instructions for the statistical package used to 
estimate the econometric equations are also included. 


36110 (TVA/PUB—86/5) TVA strategic analysis model: 
its structure and uses. Tessmer, R.G. Jr. (Tennessee Valley 
Authority, Chattanooga (USA). System Forecasting 
Group). Aug 1985. 63p. NTIS, PC A04/MF AOl. File 
Number DE86901344. 

The TVA Strategic Analysis Model (SAM) is a long-range 
planning model that is used to assist the Tennessee Valley Author- 
ity in its total energy planning and analysis. The model represents, 
in considerable detail, energy supply, distribution, and consumption 
activities in the TVA power service area (170 counties). Given re- 
gional forecasts of overall economic growth and other parameters, 
the model selects the types of energy activities and levels of use 
that meet final energy service demands over the model horizon (up 
to forty years). 


2980 Consumption And Utilization 

REFER ALSO TO CITATION(S) 36098 

2990 Unconventional Sources And Power Generation 
REFER ALSO TO CITATION(S) 35760, 35787 


36111 (PB—86-164399/XAB) Plant species biomass esti- 
mates for 13 upland community types of northeastern Minne- 
sota, Forest Service resource bulletin (Final). Ohmann, L.F.; 
Grigal, D.F. (Forest Service, St. Paul, MN (USA). North 
Central Forest Experiment Station). 1985. 56p. NTIS, PC 
A04/MF AO1. 

The report presents total above-ground oven-dry biomass es- 
timates by stratum and species for 13 plant community types locat- 
ed in northeastern Minnesota. 


(PB—86-171519/XAB) Wisconsin forest statistics, 
1983. Forest Service resource bulletin. Raile, G.K. (Forest 
Service, St. Paul, MN (USA). North Central Forest Experi- 
ment Station). 24 Oct 1985. 120p. NTIS, PC A06/MF AO1. 
The fourth inventory of the timber resource of Wisconsin 
shows a 2% increase in commercial forest area and a 39% gain in 
growing-stock volume between 1968 and 1983. Presented are high- 
lights and statistics on area, volume, growth, mortality, removals, 
utilization, and biomass. 


36113 (PB—86-172574/XAB) Current alternative energy 
research and development in December 


1985. 
mip tale ea ad (USA). Div. of Energy and Environ. 
sources, . Div. o viron- 
mental ‘Affairs . Dec 1985. 157p. NTIS, PC A08/MF AOl. 

This Directory is intended to acquaint researchers, policy 
makers, and citizens with recent activities in alternative energy re- 
search, development, and demonstration projects. The topics cov- 
ered are limited to those concerned with the development of non- 
fossil, non-nuclear energy sources. Included are projects in process 
in November 1985 or that had been completed after May 1985. It 
attempts to include projects performed by Illinois organizations, 
both within the state and out-of-state, and projects performed by 
out-of-state organizations at sites within Illinois. 
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96114 (@OE/PC/70507—6) MHD channel 

Quarterly report, July 1985. (Avco-Everett 
Research Lab., Everett, MA (USA)). Nov 1985. Contract 
AC22-84PC70507. 122p. NTIS, PC A06/MF Avl; 1; GPO 
Dep. File Number DE8601 1600. 
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Analytic investigations of secondary flow phenomena in the 
Mk VI channel were begun. Tests of the Mk VI Reference 5 chan- 
nel were begun, aimed at simulating retrofit conditions. Preliminary 
analysis if test data indicates that retrofit electrical conditions, in 
particular the Hall parameter and the transverse and axial electrical 
fields, were achieved. A series of runs totalling 40 power hours was 
conducted to test sidewall designs and materials, under conditions 
of high combined Hall and Faraday voltages across insulator gaps. 
Tests of ceramic wall elements were continued, and promising re- 
sults were obtained with a ceramic-metal composite element manu- 
factured by Hitachi Co. of Japan. The relative advantages of Fara- 
day or diagonal loading for MHD channels of different sizes were 
analyzed, both with respect to technical characteristics and with re- 
spect to losses, costs, and other pertinent considerations. A review 
of this analysis is presented. In addition, we present a review of the 
plans for equipping the Mk VI channel with current controls in 
order to obtain needed experimental data to channel performance 
under diagonal loading, in accordance with the program work 
statement. The fourth cabinet with power conditioning circuits for 
the CDIF has been assembled, debugged, burned in, and tested. A 
modification in the circuits will be carried our and tested before the 
cabinet is shipped to the CDIF. The modification is aimed at im- 
proving protection against voltage spikes generated by the inverter, 
and against cabinet power or cabinet clock, failure. The test facili- 
ties were operated for a total of 64 hours during this reporting 
period. Power was generated for 45 1/2 hours, mostly in the Mk 
VII test facility. 19 refs., 53 figs. 


36115 (DOE/PC/70507—7) MHD channel development. 
Quarterly report, October 1985-December 1985. (Avco-Ever- 
ett Research Lab., Everett, MA (USA)). Jan 1986. Contract 
AC22-84PC70507. 84p. NTIS, PC A0S/MF AO0l1; 1; GPO 
Dep. File Number DE8601 1632. 

A series of power generation tests at APT/retrofit condi- 
tions was completed in the Mk VI Reference Cannel No. 5. Hall 
parameters in excess of 4.0 were calculated. No performance anom- 
alies were observed. Comparison between predictions and result 
was good. Tests with current collecting sidewalls were conducted 
with the Mk VI Reference Channel No. 4 generator. No increase in 
electrode current or in generator powers was observed, contrary to 
expectations. Further tests of ceramic sidewall elements were con- 
ducted in the Mk VII channel. Evaluation of alternatives for load- 
ing and controlling MHD generators has continued with emphasis 
on the reliability and performance of large MHD systems for utility 
applications. In addition, we proceeded with tests plans for the Mk 
VI channel to be operated in diagonal connection with current on 
all electrodes. Testing of the fourth power conditioning cabinet for 
the CDIF, housing 16 circuits, has been completed. The third and 
fourth cabinets will be shipped to the CDIF during the following 
quarter. In addition, we worked with CDIF engineers to plan the 
installation of additional power conditioning circuits at the CDIF, 
as may be needed in the future. The test facilities were operated for 
a total of 3/ 3/4 hours during this reporting period. Power was 
generated for 10 hours. The Mk VI facility accounted for 30.5 
hours of operating time and 9 hours of power generating time. New 
load wiring is in process in the Mk VII facility. 14 refs. 


3002 Ehd Generators 


36116 (N—86-19742) Technology for satellite power con- 
version. Semiannual Technical Report, 27 May-26 October 
1985. Gouker, M.A.; Campbell, D.P.; Gallagher, J.J. (Geor- 
gia Inst. of Tech., Atlanta (USA)). Jan 1986. 35p. (NASA- 
CR—176554). NTIS, PC A03/MF A0O1. 

The dipole pattern of the antenna was confirmed and work 
on the MOM diode began. The antenna - detector structure was 
modified and the measurement apparatus reconfigured to permit 
precise antenna pattern measurements. Fabrication of the MOM 
diode was initiated after antenna action from the new structures 
was observed. A refined antenna structure was developed. The pre- 
vious antenna design allowed currents induced by the incident radi- 
ation in the bonding wires to flow through the bolometer. The de- 
tector was thus responding to both the antenna and bonding wire 
currents. A low pass filter was added to the antenna structure to 
improve the detection scheme. The new design uses an interdigitat- 
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ed capacitor to prevent the induced current in the bonding wires 
from flowing through the detection element. 


3003 Thermoelectric Generators 


36117 (IS-M—580) Seebeck coefficient and electrical re- 
sistivity of some rare earth ternary sulfides La/sub 3-x/M/ 
sub x/S, (M = Sm, Eu, Yb). Nakahara, J.F.; Tschetter, 
M.J.; Beaudry, B.J.; Takeshita, T.; Gschneidner, K.A. Jr. 
(Ames Lab., IA (USA); Mitsubishi Metal Corp., Omiya, Sai- 
tama (Japan). Central Research Lab.; Iowa State Univ. of 
Science and Technology, Ames (USA). Dept. of Materials 
Science and Engineering). 1986. Contract W-7405-ENG-82. 
4p. (CONF-860301—1). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86011401. 

From 6. international conference on thermoelectric energy 
conversion; Arlington, TX, USA (12 Mar 1986). 

Binary lanthanum sulfides with compositions between LaeSs 
and LasS, form a continuous series of solid solutions in the high 
temperature gamma form and have been reported to have high fig- 
ures of merit. In this study, in order to achieve increased stability 
of the gamma form, compounds with the formula La/sub 3-x/M/ 
sub x/S, (M = Sm, Eu, Tb and x = 0.1 to 0.9) were prepared. The 
Seebeck coefficients and electrical resistivities of these ternary sul- 
fides are reported as well as some preliminary results on their long 
term thermal stability. The compounds La/sub 3-x/M/sub x/S, (M 
= Sm, Eu, Yb and x = 0.1 to 0.9) prepared in this study all pos- 
sessed the high temperature y-ThsP, structure and the compounds 
with small values of x possessed attractive thermoelectric proper- 
ties. The figure of merit at 1000°C of these compounds is in the 
neighborhood of 0.7 to 0.8 x 107° °C~! when the thermal conduc- 
tivity is taken to be 15 mW°C~'cm™! and is comparable to that of 
binary LaS/sub x/ and SiGe alloys. Long term vaporiation data in- 
dicate that these materials are stable in vacuum for an extended 
period of time. 12 refs., 4 figs., 1 tab. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 36096, 36220, 36221, 36222, 36250 


36118 (CONF-851146—Absts., pp 327-331) Advanced 
chemistry and materials for fuel cells. McBreen, J. (Brookha- 
ven National Lab., Upton, NY). Nov 1985. NTIS, PC A15/ 
MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The goals of this work are: (1) the development of non-noble 
metal electrocatalysts for oxygen reduction, (2) the minimization of 
the platinum requirements in solid polymer electrolyte fuel cells, 
and (3) the development of electrocatalysts for the oxidation of 
carbon monoxide and methanol. The principle activities, since the 
last meeting, have been (1) investigations of the solid polymer elec- 
trolyte/electrode interface, (2) the synthesis of organometallic elec- 
trocatalysts, and catalysts based on conductive polymers, (3) the 
use of Extended X-ray Absorption Fine Structure (EXAFS) to 
study the interaction of carbon monoxide with iron phthalocyanine 
and the pyrolysis products of iron phthalocyanine on carbon, and 
(4) a High Resolution Electron Energy Loss Spectroscopy 
(HEELS) study of fuel cell related reactions on platinum. 


tion of the effect of 

lytic of PtCr alloys. Glass, J.T.; Cahen, G.L. Jr.; 
Stoner, G.E. (Univ. of Virginia, Charlottesville). Nov 1985. 
NTIS, PC A15/MF A0O1. File Number DE86003019. 

From Annual er and electrochemical energy storage 
ae DC, USA (18 Nov 1985). 

A series of Bi/ sub x /sub 1-x/ alloys were prepared in a 
planar electrode configuration, metallurgically characterized and 
then electrochemically tested to determine the effect of several al- 
loying parameters on electrocatalysis. The effects of lattice parame- 
ter, atomic ordering, intermetallic crystal structure and dendritic 
See te einen ee ae 
reduction reaction (ORR). These project goals have been revised 
since the initial proposal to include a study of dendritic segregation 


36119 eg 851146—Absts., pp a Determina- 
variables on the electrocata- 
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rather than the effect of dispersions within specimens of dual phase 
compositions. PtCr alloys were chosen for this study due to their 
reported high activity and the favorable intermediate metallurgical 
complexity of the PtCr system. 


36120 (OTA-TM-O—7) Marine applications 

technology: a technical memorandum. (Office of Technolo 
Assessment (U.S. Congress), Washington, DC). Feb 1986. 
42p. (LC—85-600642). S, PC ‘AOS ME AOl. 

To date, almost no attention was given to the potential 
marine applications for fuel cell technologies. Some of the benefits 
that fuel cells may offer to the utility industry may also apply to 
marine use. At a 1 day workshop the Office of Technology Assess- 
ment found fuel cells to offer advantages in applications requiring 
quiet operations, applications where throttle settings are constantly 
changed, and for small submarines. Fuel cells are not expected to 
penetrate marine markets until they become firmly established in 
the commercial utility section. 


36121 
electrolyte interfaces using ultraviolet, pulsed 
tion. Felske, A.; Plieth, W.J. (Institut fuer Ph 
Chemie, Freie Universitaet Berlin, Takustrasse 3, D-1000 
Berlin 33 (Dahlem), West Germany). Journal of the Optical 
1980) of America B: Optical Physics; 3: No. 5, 815-820(May 
The irradiation of an electrode-electrolyte interface with 
light pulses of an excimer laser causes photocurrent pulses. On 
metal-electrolyte interfaces in the double-layer region, cathodic 
photocurrents were found to be caused by photoelectron emission 
into the electrolyte. If a thin oxide layer covers the electrode sur- 
face, anodic photocurrents occur because of electron-hole pair exci- 
tation in the semiconducting oxide and a charge separation in the 
gradient of the electric field across the oxide. The dependence of 
the anodic photocurrents on the light intensity shows that a thresh- 
old intensity and a saturation region can both be used for a charac- 
terization of the properties of the oxide layers. 


36122 Fuel cell with ow, flow reversal. Koth- 
mann, R.E. (to Dept. of Energy, Washington, DC). US 
Patent 4,582,765. 15 Apr 1986. Filed date 25 Aug 1981. vp. 

An electrochemical generation system is described consisting 
of a stack of fuel cells; a cooling module; means for selectively peri- 
odically reversing the direction of flow of a coolant fluid through 
the cooling module; process channels within the stack for flow 
therethrough of an oxidant and a fuel, and coolant channels within 
the stack for flow therethrough of an oxidant and a fuel, and cool- 
ant channels within the cooling module segregated from the proc- 
ess channels, for flow of the coolant therethrough; and wherein the 
surface area of the coolant channels varies through the cooling 
module from a large value at the center of the cooling module to a 
smaller value towards the edges of the cooling module. 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


conservation pro- 
gram evaluation: useful results. Volume 1, 
First day proceedings, August 27, 1984. (Argonne National 
Lab., T (USA); Chicago, City of, IL (USA); Illinois Dept. 
of Energy and Natural Resources, Springfield (USA); 
USDOE, Washington, DC). 1984. Contract W-31-109- 
ENG-38. 302p. Ss, "PC Ai4/MF A0O1; 1; GPO Dep. File 
Number DE86011087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

This volume contains 38 papers arranged under the follow- 
ing headings: market research on information programs, Residential 
client satisfaction, weatherization program effectiveness, evaluation 
models, long-term impact assessment, analysis of institutional and 
commercial conservation programs, and general models for evalua- 
tion. (DLC) 


36123 (CONF-840856—Vol.1) Energy 
practical 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3005 Fuel Cells 


36124 (CONF-840856—Vol.2) Energy conservation pro- 
gram evaluation: useful results. Volume 2. 
Second day proceedings, August 28, 1984 (Argonne Nation- 
al Lab., iL (USA); ee City of, IL (USA); Illinois 
Dept. of Energy and Natural Resources, Springfield (USA); 
USDOE, Washi m, DC). 1984. Contract W-31-109- 
ENG-38. 142p. S, PC A07/MF AO1; 1; GPO Dep. File 
Number DE8601 1088. 

From National conference on energy conservation program 


evaluation; Chicago, IL, USA (27 Aug 1984). 
This volume contains icon ‘papers under the following 


headings: understanding and measuring the demand for energy con- 
servation, determination of cost/benefit relationships in utility-spon- 
sored energy conservation programs, evaluation from a process per- 
spective, and measuring conservation effects of changes in the cost 
of energy. 


36125 (DOE/MA—0227) Annual report on _ in-house 
energy management, FY 1985. (USDOE Assistant Secretary 
for Management and Administration, Washington, DC. 
Office of Project and Facilities Management). Jul 1986. 40p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86003945. 

The Code of Federal Regulations (CFR) requires each Fed- 
eral Executive agency to submit an “Annual Report on Energy 
Management.” In Fiscal Year 1985, the Department of Energy 
(DOE) completed the final year of operating under its first 10-year 
In-house Energy Management Plan. This Annual Report for FY 
1985 presents a summary of activities as well as an evaluation of 
DOE's achievements in energy reduction and energy efficiency im- 
provement compared with the goals outlined in the 10-Year Plan. 


- WDOE/MC/20242—TD Development of a technol- 

assessment data base. (PEDCo-Environmental, Inc., 
Cincinnati, OH (USA); Spaite (Paul W.) Co., Cincinnati, 
OH (USA)). Jul 1984. Contract AC21-83MC20242. 161p. 
PEDCo Environmental, Inc., 11499 Chester Road, Cincin- 
nati, OH 45246. File Number T185013590. 

The objective of this project was to develop an energy con- 
sumption data base that could be used for analysis of energy use 
patterns and estimation of the market potential for new energy 
technologies. All consumption of fuels and electricity have been 
disaggregated into blocks of energy consumption where the form of 
energy used and the characteristics of the consuming hardware 
rear | been defined, e.g., gasoline in passenger cars, distillate oil for 
space heat in single family dwellings, natural gas for compressors 
used for pipeline transmission, coal used in steam boilers, etc. The 
general approach to the development of the data base was to use all 
the detail available in basic references. Where additional detail 
could be provided by reasonable extrapolations, interpolations, or 
the use of supplemental information, this was done. The use of this 
approach provided a detailed data base for all sectors, without ex- 
penditure of resources greatly exceeding those for a much less de- 
finitive study. It is worth noting that new information collection ac- 
tivities that have been instituted by the Depariment of Energy, 
Energy Information Administration were essential to the develop- 
ment of the comprehensive data base that has been produced. 


3201 Buildings 


REFER ALSO TO CITATION(S) 35562, 35682, 35784, 35794, 35796, 35800, 
35814, 36009, 36105, 36663 


36127 (AD-A—164833/6/XAB) Experimental polyure- 
thane foam (PUF) roofing systems. III. Naval Station, Roose- 
velt Roads, Puerto Rico, and Naval Facility, Cape Hatteras, 
North Carolina. Interim report, ber 1978-March 1984, 
Conklin, S.R.; Zarate, D.A.; Alumbaugh, R.L. (Naval Civil 
Engineering Lab., Port Hueneme, CA (USA)). Jan 1986. 
6ip. (NCEL-TN—1742). NTIS, PC A04/MF A0O1. 

This report presents information on field invesigations of ex- 
perimental polyurethane foam (PUF) roofing systems installed at 
the Naval Station, Roosevelt Roads, P.R., and the Naval Facility, 
Cape Hatteras, N.C. The roof systems at Roosevelt Roads included 
three different foams applied at two thicknesses, five protective 
coating systems applied at thicknesses recommended by their manu- 
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facturer, and two different mineral roofing granules applied in the 
wet topcoat. The majority of the housing units were coated with 
acrylic and silicone coating systems, but urethane/hypalon, modi- 
fied urethane, and butyl/hypalon elastomeric Coating systems were 
also used. The roofing system installed on the Galley at Cape Hat- 
teras was acrylic elastomer coated PUF roof applied over a modi- 
fied bitumen membrane. At Roosevelt Roads, the butyl/hypalon 
coated system weathered the best. Energy consumption at Roose- 
velt Roads decreased at most only 12 to 13% after foaming the 
roofs; the mineral roofing granules improved weathering character- 
istics for the acrylic systems but not the silicones. At Cape Hatter- 
as, one-half of the acrylic-coated roof weathered very well, while 
the other half showed extensive blistering. 


36128 (AD-A—165501/8/XAB) Natural-ventilation cool- 
ing of buildings. Final report, May 1981-September 1984. 
Ashley, S.K. (Naval Civil Engineering Lab., Port Hueneme, 
CA (USA)). Jan 1986. 184p. (NCEL-TR—917). NTIS, PC 
A09/MF AO1. 

Natural ventilation can reduce cooling loads and increase 
human comfort in buildings in hot and humid climates. This report 
presents design guidelines for: (1) comfort criteria, (2) weather anal- 
ysis and suitability of site, (3) arrangement of buildings at site, (4) 
architectural characteristics of buildings, (5) methods of calculating 
human comfort and air changes per hour achieved by natural venti- 
lation, (6) a complete set of pressure coefficients for simple build- 
ings with different side ratios, (7) computer simulation of buildings 
cooled by natural ventilation, (8) a simple method of calculating ef- 
fective temperatures and comfort bands, and (9) economic analysis 
of the project. Contents include: Thermal Design Criteria for 
Human Comfort; Region and Site Selection; Ventilation Require- 
ment Calculations using the Air Velocity Nomograph; Ventilation 
Requirement Calculations using the Air Change Method; The Influ- 
ence of Obstructions on Airflow; Basic Design Considerations for 
Natural Ventilation Cooling of Buildings for Human Comfort (Hot- 
Humid Climates); Potential of Ventilation in Reducing Building 
Cooling Load. 


36129 (AD-A—165540/6/XAB) Introduction to digital 
logic systems for energy monitoring and control systems. 
(Corps of Engineers, Huntsville, AL (USA)). May 1985. 
84p. NTIS, PC A05/MF AO1. 

Recent advances in the state-of-the-art of digital electronic 
technology have made feasible the concept of distributed data proc- 
essing in energy monitoring and control systems (EMCS). These 
advances were brought about largely due to the advent of micro- 
miniaturization of electronic integrated circuit components and the 
development of the microprocessor, a discrete semiconductor 
device with many of the capabilities of the central processing unit 
of the familiar mainframes of minicomputers, but vastly reduced in 
sized and cost. It is now possible to design a reliable EMCS con- 
sisting of a central computer control system and remote microcom- 
puters that can perform many functions independent of the central 
system. When properly applied, these EMCS installations can aid 
significantly in conserving our dwindling sources of energy. 


36130 (AIC-TN—16-85) distribution in build- 
ings. Allen, C. (Air Infiltration Centre, Bracknell (UK)). Jun 
1985. 37p. Air Infiltration Centre, Old Bracknell Lane West, 
Bracknell, Berks. RG12 4AH. 


This report is part of the work of the IEA Energy Conser- 
vation in Buildings and Community Systems Programme . 

Factors which can influence the leakage distribution in a 
building are examined. These include building style, construction 
quality, materials and ageing. The effect of pressure on leakage dis- 
tribution is considered, as is the possible seasonal effect of vari- 
ations in humidity. Methods of measuring leakage distribution are 
discussed. The simulation of leakage distribution for modelling pur- 
poses in the light of the results of model validation studies is de- 
scribed. Information on leakage distributions measured in situ, taken 
from papers in the Air Infiltration Centre's bibliographic data base 
AIRBASE, is summarised in the Appendix. Surveys of the frequen- 
cy of occurrence of different leakage sites are also to be found 
there. (author). 
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(BNL—38090) Triage of oil and gas retrofits for 
residential/light commercial heating systems. Andrews, J.W.; 
McDonald, R.J.; Krajewski, R.F.; Woodworth, L. M:: 
Batey, J.E. (ivechbanen National Lab., Upton, NY (USA). 
May 1986. Contract AC02- 76CHO00016. 78p. NTIS, 
A05/MF A011; 1; GPO Dep. File Number DE86011533. 

The objective of this report was to assemble all known infor- 
mation about oil and gas retrofits for residential/light-commercial 
heating system applications and classify them into five distinct 
groups. It is meant to be used as a guideline for the US DOE to use 
in considering support of retrofit programs that are being conduct- 
ed on the city and state levels. Those five classifications are: (1) 
Retrofits with proven savings potential. (2) Retrofits with potential 
savings requiring additional verification. (3) Retrofits with un- 
known savings potential requiring engineering analysis. (4) Retrofits 
for research programs. (5) Retrofits with no significant savings. All 
known material and documentation in terms of laboratory and field 
reports were assembled to support and verify the retrofits potential 
for both oil and gas fired equipment. This documentation included 
BNL laboratory reports, BNL field studies, Battelle Columbus Lab- 
oratory studies, AGA reports, NBS reports, and other research 
project reports. 


36132 (BNL—38134) Thermal performance - Rangewood 
Villas. Field monitoring of various conservation construction 
techniques in the hot-humid area . (Florida Solar Energy 
Center, Cape Canaveral (USA)). Jun 1986. Contract AC02- 
76CH00016. 86p. NTIS, PC A0OS/MF A01; GPO Dep. File 
Number DE86011528. 

This report, prepared by researchers at Florida Solar Energy 
Center, describes data acquired over a complete year of compre- 
hensive thermal performance monitoring. The construction details 
of the house and instrumentation system are clearly documented. 
Rangewood Villas in Cocoa, Florida, is an innovative townhouse 
project that incorporates several energy efficient construction tech- 
niques developed at FSEC including vent skin roofs and walls uti- 
lizing radiant barriers to substantially lower heat gain through radi- 
ant transfer of solar energy. The computer simulation model select- 
ed as the basis for data acquisition parameters is the Thermal Anal- 
ysis Research Program (TARP). The TARP model does not con- 
tain humidity correlations which are very important in predicting 
thermal performance in the warm humid area. These correlations 
are developed for enhancement of the TARP model through exten- 
sive relative humidity measurements in various zones, and enthalpy 
measurements of the heat pump. The data acquisition system de- 
vised for this program provides a standard instrumentation system 
which can be adapted by others working in the hot humid area and 
intersted in developing comparative performance data. 


36133 (CONF-8508111—Vol.1) Energy conservation pro- 
gram evaluation: practical methods, useful results. Vilewe 1. 1, 
fan 1-11. (Argonne National Lab., IL (USA); Bonne- 
ville Power Administration, Portland, OR (USA); Illinois 
t. = we 4 and Natural Resources, Springfield (USA); 


ashington, DC). 1985. Contract W-31-109- 
ENG-38. 248p. NTIS, PC All/MF AOI; 1 - Argonne Na- 
tional Laboratory, 9700 S. Cass Ave., Argonne, IL 60439, 
Attn: Program Evaluation Section; GPO Dep. File Number 
DE86011425. 

From 2. national conference on energy program evaluation; 
Chicago, IL, USA (19 Aug 1985). 

Twenty-three papers are arranged under the following ses- 
sion headings: evaluation planning issues, comparative results from 
weatherization evaluations, PRISM (Princeton Scorekeeping 
Model), weatherization program evaluation, energy conservation’s 
role in utility planning, process/operation evaluation, using PRISM, 
evaluating residential audit programs, and evaluating community- 
based programs. (DLC) 
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36134 (CONF-8508111—Vol.2) Energy conservation pro- 
gram evaluation: practical methods, useful results. a 2. 
pe gee 12-28. (Argonne National Lab., IL (USA); Bonne- 

ville Power Administration, Portland, ‘OR (USA); Illinois 
a < Energy and Natural Resources, Springfield (USA), 
USDOE, Washin DC). 1985. Contract W-31-109- 
ENG-38. 339p. S, PC A15/MF A0O1; 1 - Argonne Na- 
tional Laboratory, 9700 S. Cass Ave., Argonne, IL 60439, 
Attn: Program Evaluation Section; GPO Dep. File Number 
DE86011426. 

From 2. national conference on energy program evaluation; 
Chicago, IL, USA (19 Aug 1985). 

Thirty-two papers are included in this volume, arranged 
under the following session headings: third-party participation in 
the conduct and evaluation of energy conservation programs, eval- 
uating financial incentive programs, matching evaluation resources 
and program management needs, computer software for evaluators, 
planning tools and criteria for program managers, evaluating load 
management programs, methodologies for cost-benefit analysis, data 
quality issues, effects of education programs on limited resource 
groups in the public, dealing with self-selection bias in interpreting 
evaluation results, and energy conservation impact modeling meth- 
odology and empirical considerations. (DLC) 


36135 (CONF-8606125—1) Free piston Stirling engine 
heat pump development. Ackermann, R.A.; Privon, G.T.; 
Clinch, J J.M. (Mechanical Technology, Inc., Latham, NY 
(USA); Oak Ridge National Lab., (USA); Gas Research 
Inst., Chicago, IL (USA)). 1986. Contract ACO0S5- 
840OR21400. 26p. NTIS, PC A03/MF A0l; 1; GPO Dep. 
File Number DE86011492. 

From ASHRAE annual meeting; Portland, OR, USA (22 
Jun 1986). 

For the past five years, Mechanical Technology Incorporat- 
ed (MTI) has been engaged in the development of a Free-Piston 
Stirling Engine Heat Pump (FPSE/HP) for residential applications. 
The system consists of a natural gas combustor, free-piston Stirling 
engine, and a variable-stroke freon compressor. The compressor is 
linked to the engine via a unique hydraulic transmission that pro- 
vides for both efficiency power transfer and hermetic sealing be- 
tween the engine working fluid (helium), transmission fluid, and 
compressor refrigerant. This development has led to a breadboard 
heat pump power module, engine/transmission/compressor, that 
has undergone a comprehensive test program to evaluate the per- 
formance of an FPSE/HP and to judge its potential for further de- 
velopment. The results attained were demonstrations of stable oper- 
ation, response to conditions representative of a wide range of am- 
bient temperatures, 2-1/2 tons of cooling capacity at 95°F ambient, 
and steady state coefficients of performance of 1.6 in heating and 
0.9 in cooling in terms of gas energy usage. 


36136 (DOE/BP/14969—1) Effects of weatherization on 
loads of selected PURPA metered residences: original data 
set. Assessment data set documentation. Baker, M. (USDOE 
Bonneville Power Administration, Portland, OR. Office of 
Conservation). Apr 1985. Contract AC79-83BP14969. 439p. 
NTIS, PC A14/MF A0Ol; 1; GPO Dep. File Number 
DE86012185. 

The Bonneville Power Administration (BPA) has been con- 
ducting a weatherization experiment involving 131 hourly metered 
households in the states of Oregon and Washington. Intent of the 
experiment was to assemble hourly load and characteristics data for 
these households which would provide a basis for determining the 
effects of weaterization on energy consumption and load shape. 
This report presents work which has been done to assemble and 
prepare both the hourly load data and characteristics data which 
have been collected. 


36137 (DOE/CE—0141) Hot water energy conservation. 
(Conservation and Renewable Energy Inquiry and Referral 
Service, Silver Spring, MD (USA)). May 1986. Sp. NTIS, 
PC A02/MF AO1; GPO Dep. File Number DE86012047. 
Energy conservation methods for the production and con- 
sumption of domestic hot water are briefly discussed. The methods 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Buildings 


include the use of thermal insulation for the heater and pipes as 
well as the different types of water heaters themselves. (BCS) 


36138 (DOE/CE—0149) Efficient air conditioning. (Con- 
servation and Renewable Energy Inquiry and Referral 
Service, Silver Spring, MD (USA)). Apr 1986. 5p. NTIS, 
PC «02/MF A01; 1; GPO Dep. File Number DE’ 6012048. 

The selection, installation, maintenance and operation of an 
energy efficient air conditioner are briefly discussed. (BCS) 


(DOE/CE/65600—T6) Financing energy oe. Teak 


MO (USA. 1986. 1986. 
BACTS0O. 63p. NTIS, PC A04/MF AOI; 

1; GPO —— File Number DES6011991. 
The report concerns aids towards the financing of energy 
conservation projects for public buildings. (BCS) 


36140 (DOE/CS/20043—T5) Development and demon- 
stration ee a Stirling/Rankine heat activated heat pump. 


Engine technology development testing. Final 
cee Whenaed Electric Co., Philadelphia, PA (USA). Ad- 
vanced Energy Programs Dept.). 9 hal r 1984. Contract 
AC02-77C520043; AC05-840R21400. 103p. NTIS, PC A99/ 
MF AOI; 1; GPO Dep. File Number DE86010126. 

This report presents the results of the Phase II and Phase 
IIIB Stirling/Rankine Heat Activated Heat Pump product develop- 
ment program. In the Phase II program, a complete gas fired heat 
activated prototype residential heat pump system was developed 
and tested. Results of the Phase II program indicated deficiencies in 
the performance of the free-piston Stirling engine and mismatching 
of the dynamic characteristics of the engine and the compressor. 
These deficiencies were further investigated during in-depth diag- 
nostic testing of the engine/compressor unit in the Phase IIIB pro- 
gram. Results of these tests identified the engine design deficiencies 
The Phase IIIB results are presented in Volume III of this report. 


36141 eee Prato: or and demon- 
stration of a heat activated heat pump. 
Volume II, Phase II program data. Final report. (Gener- 
al Electric Co., Philadelphia, PA (USA). Advanced Energy 
Programs Dept.). 9 Apr 1984. Contract AC02- 
771CS20043;A.C05-840R21400. 375p. NTIS, PC Al6. File 
Number DE86010125. 

This report presents the results of the Phase II and Phase 
IIIB Stirling/Rankine Heat Activated Heat Pump produce develop- 
ment program. In the Phase II program, a complete gas fired heat 
activated prototype residential heat pump system was developed 
and tested. Detailed test data from the Phase II program are pre- 
sented in Volume II of this report. Results of the Phase II program 
indicated deficiencies in the performance of the free-piston Stirling 
SS ee fe Sees nen. ae 


- Occupants’ influence on air-change. K 
Collet, P.F.; Kure, J. (Commission of the 


munities, ibourg. Directorate General ormation 
Market and Innovation). 1985. 236p. Commission of the Eu- 
ropean Communities, Luxembourg. Office of Official Publi- 
cations of the Communities. 

Knowledge of air-change in dwellings under conditions of 
use is a prerequisite for calculation of energy consumption for 
space heating and for evaluation of a dwelling’s indoor climate. 
pr ner Saree ep eee cen aerate: a eaenee 

in occupied dwellings. The measurements were conducted in a total 
of 25 dwellings, over an aggregate period of 205 days. The meas- 
urements conducted show that the occupants exert a very consider- 
able influence on the total air-change in the dwelling. The air- 
change for occupied dwellings is, on average, 3-4 times greater 
than air-change in sealed buildings. The average air-change for the 
sealed dwelling is 0.19 times per hour. Even though the average 
air-change for occupied dwellings is higher than the rate normally 
recommended, some 20% of dwellings have, nevertheless, an ex- 
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tremely low rate of air-change. The measurements also reveal a 
trend indicating a higher rate of air-change in mechanically venti- 
lated dwellings than in naturally ventilated dwellings. The calcula- 
tions performed on natural ventilation systems show that air-escape 
valves with apertures of 30 cm? per room are not adequate to 
create the requisite air-change for sealed dwellings. 


36143 (EUR—9963-DE) Optimized operation of a frost- 
covered evaporator of a monovalent heat pump using a micro- 
processor. Final report. Isermann, R. (Commission of the 
European Communities, Luxembourg. Directorate General 
Information Market and taaevetine). 1985. 222p. (in 

). Commission of the European Communities, Lux- 
embourg. Office of Official Publications of the European 
Communities. 

Energie. 

Herein the results of operating a frozen air heat exchanger 
within a monovalent heat pump system (air/water) controlled by a 
micro-computer are presented. We will be reporting about the op- 
eration of a micro-computer control, which allows the adjustment 
of any superheating temperature of the suction gas and a over all 
optimization. The most important parameters of the optimization of 
the evaporator operation were the fan operation/air flow rate and 
the whole defrosting procedure. The various air flow rates (adjust- 
ed by varying the r.o.m. of the fan), have only little importance to 
the coefficient of performance. But a new criterion tested in practi- 
cal operation for initiating the defrost procedure by using a calcu- 
lated/estimated heat transfer coefficient is presented. 


36144 (EUR—10086-EN) Extensions to the ESP building 
energy simulation model. Final report. Clarke, J.A.; MacRan- 
D. (Commission of the European Communities, Luxem- 
bourg. Directorate General Information Market and Innova- 
tion). 1985. 19p. Commission of the European Communities, 
Luxembourg. Office of Official Publications of the Europe- 
an Communities. 
This final report starts by recounting the history of the de- 
velopment of the computer program suite ESP and by giving an 


overview of its structure and content: the system comprises nine 


program modules which together allow the user to model the 
energy behaviour of buildings and the plant within them as they re- 
spond dynamically to climatic stimulus. The report then deals with 
the enhancements and extensions funded by EEC Contract No EE- 
A5-059-GB. These include: 1. improved input management facili- 
ties, 2. Extended graphics output, 3. increased rigour in the compu- 
tational processes (exposed surface shading, internal geometry inso- 
lation, view factor prediction and air movement) IV. improved fa- 
cility for climatologic database management and analysis, and V. in- 
troduction of a range of plant simulation modules. The enhanced 
and extended system has now been fully implemented in Fortran 77 
running under UNIX and is thus portable onto a wide range of 
UNIX machines; current implementations exist on an APOLLO, a 
SUN, VAX 750 and a Whitechapel. The report also deals with the 
testing and validation of the model; this has been accomplished in 
association with the IEA Annexes 4 and 10 and in association with 
the SERC SPP Validation Exercise. 


(EUR—10286-EN) Application of microprocessors 
in climate and lighting in office Final report. Nico- 
laas, H.J.; Amerongen, G.A.H. van; Velde, A. van der; 
Bergem-Jansen, P.M. van. (Commission of the European 
Communities, Luxembourg. Directorate General Informa- 
tion Market and ienoveliia. 1985. 205p. Commission of the 
European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

In this report a short state of the art will be given of applica- 
tions of microprocessors in the climate control of buildings. Light- 
ing control depending on daylight level. The control of the artifi- 
cial lighting in a office building is discussed. A description of the 
computer software and hardware is given. The lighting control 
system is tested over a time period of 3 months in winter time in 
one test office. The artificial lighting is switched by the control 
system in three fases (ON, half ON and OFF) in different zones of 
an individual office. The control strategy is based on an estimation 
of the daylight contribution to the lighting level on the working 
areas. Furthermore, the lighting is de-activated after office hours. 
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The window blinds can also be controlled with control system. 
Also a survey of the possibilities for the utilization of daylight in 
office buildings is given. The possibility of mechanical ventilation 
during the night to cool down the building mass and to reduce the 
maximum inside air temperatures during daytime. Therefore, pre- 
dictions has to be made for the inside air temperature of the next 
day. A multiple regression method gives sufficient results. The in- 
fluence of the ventilation during night was smaller than expected. 
Reasons for this smaller effect are: a relatively small ventilation 
rate, a heavy construction and a higher supply air temperature than 
expected. 


36146 (EUR—10321-EN) Research on buildings’ general 
quality of insulation. Damsgard Olsen, A. (Commission of 
the European Communities, Luxembourg. Directorate Gen- 
eral Information Market and Innovation). 1985. 79p. Com- 
mission of the European Communities, Luxembourg. Office 
of Official Publications of the European unities. 
This report describes how postinsulation of buildings can be 
improved by investigating the insulation quality of buildings, by de- 
veloping methods, and by improving insulation injec- 
tion methods for cavity walls; The results of the investigations car- 
ried out may be applied by: consulting engineers and architects; 
producers of building materials and -components and contractors. 
The report may also be applied as a tool for evaluating the energy 
saving in relation to the mentioned research activities. The report 
provides a general survey of the areas and we hope that the results 
will inspire to other improvements. 


36147 (ORNL/Sub—85-22013/1) won high temperature 
absorbent for on he toe Oe a. Tae 
W.F.; Erickson, D.C. hm 

MD (USA)). May tee Ce Conse A A -840R21400. 1400." 60p 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86012483. 

A new absorption working pair (AWP) for absorption heat 
pumps has been identified which provides higher temperature capa- 
bility (260°C), higher lifts, and use of lower cost construction mate- 
rials, than currently available absorption heat pump working fluid 
pairs (e.g., LiBr-H2O). Using water as working fluid, the absorbent 
is a ternary mixture of LiNOs, KNOs, and NaNOs in the preferred 
proportions of 53, 28, and 19 weight percent, respectively. In addi- 
tion to being thermally stable above 260°C, it promotes the forma- 
tion of a passive and protective corrosion resistant oxide film on 
both mild steel and all stainless steels. The thermodynamic, corro- 
sion, and stability properties of this new absorbent have been meas- 
ured. At temperatures of 260°C and higher the absorbent has negli- 
gible thermal decomposition, has corrosion rates less than 1 mil/ 
year for both carbon steel and austenitic stainless steel, and pro- 
vides practical heat pumping lifts of up to 90°C. 


36148 es Rating procedure - 
mixed-air-source conditioners and heat pumps 
“(National 


unitary air 

erating in the cooling mode. Domanski, P.A. 

Bureau of S i DC (USA). Center for 
86. 2ip. (NBSIR—86/3301). 


ae echnol ¥ 
ilding T ). Feb 1 
NTIS, A AOl. 

A procedure is presented for rating split, residential air con- 
ditioners and heat pumps operating in the cooling mode that are 
made up of an evaporator unit combined with a condensing unit 
that has been rated under current procedures in conjunction with a 
different evaporator unit. The procedure allows calculation of ca- 
pacity at the 95° F rating point and seasonal energy efficiency ratio, 
SEER, without performing laboratory tests of the complete system. 


” 36149 (PB—86-172038/XAB) Technology 
corrosion-resistant condensing heat 


for exchangers. 
report, September 1984-October 1985. Stickford, G.H.; 
Hindin, B.; Talbert, S.G.; ee Sa urphy, M.J. 
(Battelle Columbus Labs., OH (USA)). Oct 1985, 194p. 
NTIS, PC A09/MF AO1. 


The report presents the results of a study to develop tech- 
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indoor-air combustion normally vary by 200 or 300% from week- 
to-week due to normal homeowner activities. Several homes, how- 
ever, had chloride levels greater than the benchmark level (26 ppm) 
nearly every week. These results support the hypothesis that high 
indoor chloride levels are more likely caused by on-going home- 
owner activities than by a rare chloride-producing event. The mean 
chloride level found in outdoor-air condensate samples was five to 
eight times lower than the mean of the indoor data. The chloride 
level corresponding to the 99.5 percentile for the outdoor samples 
could not be estimated because of the limited amount of outdoor 
data. 


36150 (PB—86-174398/XAB) Advanced-appliance faa 
provement: hi-input commercial pulse-combustion 

heater. Annual report, November pg weed 1985. 
Hollowell, G.T.; Belles, F.E.; Kardos, P. (Forbes Energy 
Engineering, Inc., Springfield, MA (USA)). Nov 1985. 48p. 
NTIS, PC A03/MF A\ 

This report sla the second year’s accomplishments in 
the area of pulse-combustion-based high-efficiency commercial/in- 
dustrial water heaters with targeted inputs of 500,000 - 750,000 and 
1,000,000 Btu/hr. Two engineering models were completed: one for 
a single 500,000 Btu/hr input and one capable of firing all three tar- 
geted inputs with only minor adjustments. Both models have effi- 
ciencies exceeding the target of 90%. Acoustic work, cost reduc- 
tion efforts, and development of accessories are planned prior to 
field test. 


= (PB—86-174430/XAB) Sees ofa —_— 

ency doughnut fryer. Topical report, December 
= or 1985, Schneider, S. (American Gas Association oa hae 
Cleveland, OH). Oct 1985. 34p. NTIS, PC A03/MF AO1. 

A recent GRI research project, carried out at the Gas Ap- 
pliance Technology Center at A.G.A. Laboratories in Cleveland, 
resulted in an immersion-tube-heated, batch-type doughnut fryer 
being retrofitted with an advanced-technology burner system, 
which led to improved efficiency and reduced heat-up time. GATC 
researchers decided on atmospherically injected screen type infra- 
red (IR) burners, in place of the original blue-flame inshot burners, 
for the retrofit, as IR burners held the most promise of providing 
performance improvements at the lowest cost compared to other 
types of burner systems currently available. The use of IR burners 
along with manganese dioxide coating and baffles resulted in a 
water-boil efficiency that was 54% better than that obtained with 
the original burner system. A cooking performance evaluation was 
conducted by the American Institute of Baking (AIB), using a con- 
trol fryer and retrofitted test fryer. AIB found a 36.7% overall 
energy savings with the retrofitted unit, with no significant differ- 
ences in product quality or oil degradation between the two fryers. 


36152 alt tae High-efficiency hydronic- 
third-generation prototype 


heating unit design. Final report. 
McGlothlin, S.D (Teledyne. Laer Laars, Hollywood, CA 
(USA)). Jan 1986. 47p. NTIS, PC A03/MF AOl. 

The report describes the design and development of a high- 
efficiency (condensing) residential hydronic-heating unit. The 
project was begun in November 1983 and has resulted in the unit 
described in the report, which is identified as the third-generation 

design. It is this design that will be field tested during 
the 1985-1986 heating season. 


36153 (PB—86-180478/XAB) Space heating in the Ca- 
penhurst low energy houses. Research memo. McIntyre, D.A. 
(Electricity Council Research Centre, Ca urst (UK)). 
Oct 1985. 63p. (ECRC/M—1736). NTIS, A06/MF AOl1. 

ECRC Capenhurst co-operated with two firms of builders to 
design, build, and sell four low-energy houses. The houses were in- 
sulated to a high standard and fitted with mechanical ventilation. 
The report suggests how future heating installations might be modi- 
fied and improved. Some equipment could be simplified. 
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36154 (PB—86-181021/XAB) Corrosion of heat-recovery 
exchangers in swimming-pool-hall ventilation systems. Re- 
search Bird, T.L. (Electricity Council Research 
Centre, Capenhurst (UK)). Sep 1985. 34p. (ECRC/R— 
1887). NTIS, PC A04/MF AO0O1. 

The report concludes an investigation of the corrosion resist- 
ance of heat-recovery exchangers operating in swimming-pool-hall 
atmospheres. An interim report was published in August 1981. The 
trends detected then have been confirmed and it is concluded that 
exchangers using copper for both tubes and fins have adequate cor- 
rosion resistance and can be expected to remain efficient and struc- 
turally sound for more than ten years. Aluminium is shown to be 
unsuitable as a fin material because of its susceptibility to localized 
dissimilar metal corrosion when in contact with the copper tubes. 
Some of the steel components in the heat recovery chamber are apt 
to corrode badly and need to be protected, or else made out of 
non-corrodible materials. It is also important to filter the incoming 
air to prevent the exchangers becoming contaminated by airborne 
detritus. 


36155 (PB—86-181286/XAB) Bases for central storage 
units, Research report. Mould, A.E.; Stephen, F.R. (Elec- 
tricity Council Research Centre, Capenhurst (UK)). Dec 
1985. 12p. (ECRC/R—1866). NTIS, PC A03/MF AO1. 

Domestic central-storage units for space heating are heavy 
and installation advice (ECRC/R1857) assumes the loads to be uni- 
formly spread over their base. Where this is not done and feet or 
parallel runners are provided, then an additional load-spreading 
device is necessary. The report describes how such load spreading 
can be achieved. 


36156 Gas hydrate cool storage system. Ternes, M.P.; 
Kedl, R.J. (to Dept. of Energy). US Patent 4,540,501. 10 
Sep 1985. Filed date 12 Sep 1984. vp. 

PAT-APPL-649628. 

This invention is a process for formation of a gas hydrate to 
be used as a cool storage medium using a refrigerant in water. 
Mixing of the immiscible refrigerant and water is effected by addi- 
tion of a surfactant and agitation. The difficult problem of subcool- 
ing during the process is overcome by using the surfactant and agi- 
tation and performance of the process significantly improves and 
approaches ideal. 


36157 Petroleum conservation in Western European and 
North American households. Schipper, L.; Ketoff, A. (Law- 
rence Berkeley Lab., CA, USA). Zeitschrift fuer Ener- 
giewirtschaft; 9: No. 2, 108-113(Jun 1985). (In German). Con- 
tract AC03-76SF00098. 

On the basis of data acquired the question is checked upon 
which are the essential factors determining the petroleum consump- 
tion of households in OECD countries. This analysis allows an esti- 
mate of the portions of petroleum conservation to be considered as 
permanent (lasting) or reversible (subject to short-term changes). 
The article emphasises developments of petroleum consumption in 
the Federal Republic of Germany and compares them to those ex- 
perienced in 6 other OECD countries (France, Denmark, Norway, 
Sweden, Canada, and the United States of America. (orig./UA). 


36158 Indoor temperature changes in retrofit homes. 
Hirst, E.; White, D.; Goeltz, R. (Oak Ridge National Lab., 
TN). Energy (Oxford); 10: No. 7, 861-870(1985). Contract 
AC05-840R21400. 

The behavioral response (e.g., changes in indoor tempera- 
tures, attention to window and door openings) to residential techni- 
cal efficiency improvements (e.g., attic insulation, storm windows) 
is an important and largely unresolved issue. Although there is con- 
siderable discussion concerning the extent to which households take 
back some of the energy savings due to technical efficiency im- 
provements in increased comfort, there is almost no empirical evi- 
dence on the subject. Detailed electricity billing data (from mid- 
1981 to mid-1983) were analyzed for 79 households that received 
financial assistance from the Bonneville Power Administration to 
retrofit their homes in mid-1982. The mean retrofit expenditure in 
these homes was $1900; the mean reduction in annual electricity use 
was 4700 kWh, of which 83% was due to reductions in space heat- 
ing electricity use. Analysis of the electricity billing data suggests 
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that these households increased their indoor temperature settings 
after retrofit by almost 1°F on average. This temperature increase 
led to an estimated average loss of almost 600 kWh of electricity 
saving. In other words, roughly 10% of the energy saving due to 
retrofit was taken back in terms of increased comfort. These results 
concerning changes in indoor temperatures should be viewed cau- 
tiously because of limitations in the analytical method and the large 
variations across households. 12 references, 5 figures, 1 table. 


36159 A very low-cost artificial sky for daylighting model 
analysis. Moore, F. ent of Architecture, Miami 
University, Oxford, OH 45056). pp 653 of Solar 85 confer- 
ence proceedings. Wilson, A.T.; Glennie, W. Boulder, CO; 
American Solar Energy Society (1985). (CONF-851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

This paper briefly reviews prior uses of both dome-type and 
mirror-type artificial skies as used for predicting daylight illumina- 
tion in buildings using physical models. A very low-cost (less than 
$70) mirror-type artificial sky is proposed as an alternative to more 
expensive versions for practicing architects. The theory behind 
mirror-type skies is briefly reviewed. The configuration, construc- 
tion, and use of the proposed design is presented. The luminance 
distribution of three shapes of the proposed design were measured 
and are presented in comparison with the C.I.E. Standard Overcast 
Sky and the Lawrence Berkely Laboratory dome-type artificial sky. 
Phototypical top- and side-lighted models were tested under both 
the LBL dome and the present design. The luminance distribution 
of the present design compares closely to both the LBL dome and 
the CIE Standard for all but low (10°) altitude angles where the 
present design begins to produce comparatively lower luminances. 
A simple correction factor for low altitude aperature is presented. 


36160 Scale model simulation of building air flow: Com- 
with REPEAT facility. Fisher, E.M.; Bohn, M.S.; 


Anderson, R. (Solar Energy Research Institute, Golden, CO 


80401). pp 99 of Solar 85 conference proceedings. Wilson, 


A.T.; Glennie, W. Boulder, CO; American Solar Energy 
Society (1985). (CONF-851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The results of a scale model study of natural convection 
flows in the CSU REPEAT facility are reported. The scale experi- 
ments were designed to model natural convection flows for summer 
conditions when heating and cooling are limited primarily to the 
sunspace and clerestory glass of full-scale facility. Flow visualiza- 
tion studies and velocity measurements from the scale experiment 
are compared to velocity measurements taken in the building. The 
scale experiment was successful in modelling changes in flow pat- 
terns that occur in the CSU REPEAT facility throughout the day. 
The thermal boundary condition on the upper north wall of the 
scale experiment was found to play an important role in determin- 
ing the overall structure of the natural convection flow. 


36161 Effects of house thermal envelope construction 
conservation features on cooling loads. Zehr, F.J. (Westmin- 
ster College, New Wilmington, PA 16172). pp 704 of Solar 
85 conference proceedings. Wilson, A.T.; Glennie, W. Boul- 
der, CO; American Solar Energy Society (1985). (CONF- 
851030—). Contract AC05-840R21400. 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

This study employs computer analysis techniques to deter- 
mine the space cooling loads, along with space heating loads, for 
various house thermal envelopes for a number of cities. The analy- 
sis is based on a house selected as representative of currently con- 
structed single-family-detached housing. It is one story, ranch type, 
frame construction, with a floor area of 154.6 m? (1664 ft”). The 
house thermal envelopes treated vary in conservation characteris- 
tics from ordinary construction to the extremes in energy conser- 
vering features. The variations in conservation characteristics in- 
clude: 1 to 4 panes of window glazing; windows facing all direc- 
tions and with most of area southward; single-, double-, and 
strapped-wall framings with a range of insulation thicknesses; a 
range of ceiling insulation thicknesses; a range of floor insulation 
thicknesses; and air/vapor barrier sealing with air-to-air heat ex- 
changer. Most of the houses are treated with most of the glazing 
area southward to enhance winter passive solar gain. Window over- 
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hangs or special shade options are included to reduce solar heating 
in the summer. 


36162 Building Energy Monitoring and Analysis 
(BEMA). Spears, J.W. (NAHB Research Foundation, Inc., 
627 Southlawn Lane, Rockville, MD 20850). pp 476 of 
Solar 85 conference a Wilson, A.T.; Glennie, W. 

Boulder, CO; American So Energy Society (1985). 
(CONF-85 1030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The NAHB Research Foundation, Inc., is developing a resi- 
dential Building Energy and Monitoring and Analysis system 
(BEMA) under contract to the U.S. Department of Energy. The 
program is the home building industry’s response to the techniques 
and methods developed under the Solar Energy Research Institute 
(SERI) Class B Passive Solar Monitoring Program. The BEMA 
program is continuing to refine the equipment, the methodology, 
and the technology used in the monitoring and analysis of build- 
ings, in order to provide the building industry with clear and reli- 
able thermal performance data on buildings in a cost-effective 
manner. This paper discusses the techniques, methodology, and 
equipment used in the program. 


Energy-efficient urban infill homes in Pittsburgh 
outstanding alternative to fuel subsidies. Hartkopf, V.; 
Loftness, V. (Carnegie-Mellon University, Department of 
Architecture, Pittsburgh, PA 15213). pp 493 of Solar 85 
conference proceedings. Wilson, A.T.; Glennie, W. Boulder, 
CO; American Solar Energy Society (1985). (CONF- 
851030—). 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The Manchester Inner-City Case Study and Demonstration 
Project deals with the needs of a typical declining inner-city neigh- 
borhood, with a dwindling population of low to moderate income 
residents, and a combination of ramshackle houses, abandoned 
houses, and newly vacant lots. Conceived by Carnegie-Mellon 
University's Institute of Building Science with the Manchester Citi- 
zens Corporation, and supported by the U.S. Department of 
Energy, the Pittsburgh Redevelopment Authority and the Depart- 
ment of Housing and Urban Development, the Manchester Project 
was founded on the premise that both national and community 
goals could be met through inner-city revitalization. For the nation, 
this translates into a significant decrease in imported energy de- 
pendence, a measurable improvement in environmental and urban 
quality, and a partial alternative to escalating fuel subsidy through 

decreased energy demand. 


36164 Measured energy savings from residential retrofits. 
Goldman, C.A. (Energy Efficient Buildings Program, Law- 
rence Berkeley on University of California, Berke- 
ley, CA 94720). pp 144 of Solar 85 conference proceedings. 
Wilson, A.T.; Glennie, W. Boulder, CO; American So 
pe Re Society (1985). (CONF-851030—). Contract AC03- 


a SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 
measured data 


This study summarizes on energy savings 
from conservation retrofits in existing residential buildings. Retro- 
fits to the building shell, principally insulation of exterior surfaces, 
window treatments, and infiltration-reduction measures, are the 
most popular, although data on various heating system retrofits are 
now available. The average retrofit investment per unit in multi- 
family buildings is approximately $700, far lower than the average 
of $1350 spent in single-family residences. Savings achieved are 
typically 20 to 30 percent of preretrofit space heating energy use 
although large variations are observed both in energy savings and 
in costs per unit of energy saved. Particularly cost-effective retrofit 
strategies are identified based on measured energy use data. 


36165 The impact of daylighting strategies on peak oe 
trical demand. Selkowitz, S. (Windows and Dayli 
Group, Lawrence Berkeley Laboratory, University o' Cale 
ends. Berkeley, CA 94720). pp 638 of ‘Solar 85 conference 
proceedings. Wilson, A.T.; Glennie, W. Boulder, CO; 
American Solar Energy Society (1985). (CONF-851030—). 
Contract AC03-76SF00098. 

From SOLAR ’85; Raleigh, NC, USA (15 Oct 1985). 
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Daylighting strategies have potentially conflicting impacts 
on electrical demand. Lighting energy requirements are reduced, 
but cooling may be increased or decreased depending on fenestra- 
tion design, installed lighting power density, and window manage- 
ment strategies. The resultant sum of lighting and cooling impacts 
may increase or decrease peak electrical demand. The authors used 
the DOE-2.1B and DOE-2.1C building simulation programs, which 
have an integrated daylighting modeling capability, to examine the 
hourly, monthly, and seasonal patterns of peak demand. In this way 
they identified the conditions under which peak electrical demand 
will increase or decrease. They hope to guidance for the specifica- 
tion of improved fenestration materials and for the design of 
“smart” building control systems that integrate fenestration and 
lighting controls. They also provide initial guidelines that utility 
planners may use to estimate the positive and negative impacts of 
daylighting when forecasting electrical demand. Field monitoring is 
in progress in a 500,000-ft? office building; preliminary results will 
be discussed if available at the time of the conference. 


36166 Advanced optical materials for daylighting in office 
buildings. Johnson, R.; Connell, D.; Selkowitz, S.; Arasteh, 
D. (Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, CA 94720). pp 34 of Solar 85 conference pro- 
ceedings. Wilson, A.T.; Glennie, W. Boulder, CO; Ameri- 
can Solar Energy Society (1985). (CONF- 851030—). Con- 
tract AC03-76SF00098. 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The use of daylighting to supplant electric light in office 
buildings offers substantial energy savings and peak electrical 
demand reductions. The benefits from electric lighting reductions 
can, however, be easily offset by increased cooling loads if solar 
gains are not controlled. The use of advanced glazing materials 
which have optical switching properties can facilitate solar control 
and, with proper design, maximize energy and cost benefits. The 
potential net annual performance of these materials, based on simu- 
lation studies using DOE-2.1C is discussed in this paper. Actively 
and passively controlled response functions are analyzed, and the 
effects on net annual energy consumption, peak electrical demand, 
and chiller size are compared with conventional materials. The re- 
sults demonstrate the importance of operable solar control to 
achieve energy-effective daylighting design and indicate how ad- 
vanced optical materials can provide the necessary level of control. 


36167 Theoretical heat pump ground coil analysis with 
variable ground Farfield boundary conditions. Mei, V.C. 
(Oak Ridge National Laboratory, Oak Ridge, TN). pp 7-12 
of Heat transfer - Denver 1985. New York, NY; American 
Institute of Chemical Engineers (1985). (CONF- -850810—). 

From National heat transfer conference; Denver, CO, USA 
(4 Aug 1985). 

The operation of a single ground coil is described in detail 
mathematically. The mathematical model includes the effects of 
ground seasonal temperature variation, and the effect of coil fluid 
properties and flow characteristics, generally ignored by the tradia- 
tional line source theory approach. A computer code, based on the 
model, has been completed and validated satisfactorily by the field 
experimental results. A parametric study indicates that the coil 
length, coil burial depth and soil thermal conductivity are impor- 
tant factors in determining the ground coil performance. This com- 
puter code, one of the more advanced available so far, can be used 
for heat pump ground coil design if moisture migration is not a pre- 
dominating factor in determining the soil thermal properties. 


36168 Working mixtures for industrial chemical heat 
pumps. Pevez-Blanco, H. (Oak Ridge National Lab.). pp 21- 
34 of The large scale applications of heat pumps. Cranfield, 
England; BHRA, The Fluid Engineering Center (1984). 
(CONF-840908—). 

From 2. BHRA international symposium on the large scale 
applications of heat —— York, UK (25 1984). 

The possibility of applying chemcial t pumps (CHPs) to 
industrial heat recovery has sparked considerable attention in recent 
years. As a consequence, a relatively large number of working ma- 
terials for CHPs have been proposed. In this work, the thermody- 
namic properties that new working mixtures must exhibit in order 
to optimize the coefficient of performance (COP) and the tempera- 
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ture lift of the CHP, while keeping suitable pressure levels, are de- 
fined. Two simple CHP cycles (temperature and heat amplifier) are 
considered, although a brief reference is also made to advanced 
cycles. The actual valves of the properties of a number of proposed 
working mixtures are presented, and their relative merits discussed. 
It is found that for industrial applications of the temperature ampli- 
fier cycle, the mixtures NaX zeolites-water and sodium hydroxide- 
water offer a relatively complete set of desirable thermodynamic 
properties. Organic mixtures, on the other hand, may be desirable 
for the implementation of the heat amplifier cycle. 


36169 Measurement of fenestration net energy perform- 
ance considerations leading to development of the mobile 
window thermal test (MoWiTT) facility. Klems, J.H. (Ap- 
= Science Div., Lawrence Berkeley Lab., Univ. of 
ornia, Berkeley, CA 94720). pp 10 of Proceedings of the 
ASME winter annual meeting. New York, NY; American 
Society of Mechanical Engineers (1984). (CONF- -841201—). 
Contract AC03-76SF00098. 

From ASME winter annual meeting; New Orleans, LA, 
USA . Dec 1984). 

A detailed consideration of the energy flows entering the 

energy balance on a building space and the effect of random meas- 
urement errors on the determination of fenestration performance is 
presented. Estimates of the error magnitudes are made for a passive 
test cell and it is shown that a more accurate test facility is neces- 
sary for reliable measurements on fenestration systems with thermal 
resistance in the range 2-10 times that of single glazing or shading 
coefficient less than 0.7. A test facility of this type, the MoWiTT, 
which has been built at Lawrence Berkeley Laboratory, is de- 
scribed. The effect of random errors in the MoWiTT is discussed 
and computer calculations of its performance are presented. The 
discussion shows that, for any measurement facility, random errors 
are most serious for nighttime measurements, while systematic 
errors are most important for daytime measurements. It is conclud- 
ed that, for the MoWiTT, errors from both sources are expected to 
be small. 


36170 Materials for electrochromic windows. Rauh, 
R.D.; Cogan, S.F.; Parker, M.A. (EIC Laboratories, Inc., 
111 Downey Street, Norwood, MA). pp 38-45 of Optical 
materials technology for energy efficiency and solar energy 
conversion III. Bellingham, WA; Society of Photo-Optical 
Instrumentation Engineers (1984). (CONF-840872—). Con- 
tract AC03-82CE30746. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

The application of electrochromic materials to the control of 
radiant solar energy transfer into building interiors is potentially 
useful for reducing energy consumption. Electrochromic materials 
would be used as multilayer window glazings that act as variable 
absorptance or variable reflectance light apertures. In this article a 
variety of electrochromic window structures, which demonstrate 
variable aperture operation in both the absorptance and reflectance 
mode, are presented. The electrochromic and optical properties of 
several materials, including MoOs and IrOz, have been investigated. 
A high near infrared reflectance, >55%, has been measured in 
crystalline WOs after Li insertion. The performance of a variable 
aperture WO; electrochromic window has been demonstrated by 
calculating the spectral solar throughput in various stages of oper- 
ation. 


36171 Solid state electrochromic switchable window glaz- 
ings. Benson, O.K.; Tracy, C.E.; Ruth, M.R. (Solar Energy 
Research Inst., Golden, Colorado). pp 46-53 of Optical ma- 
terials technology for energy sikcaees and solar energy 
conversion III. WA; Society of Photo-Optical 
Instrumentation Engineers (1984). (CONF-840872—). 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Multilayer, solid state electrochromic coatings based on a- 
WOs (amorphous WOs) have been tested. A typical coating on 
glass consists of indium-tin oxide (520nm), WO; (410 nm), MgF2 
(170 nm) and gold (15 nm) all deposited by vacuum evaporation. 
Optical spectra and solar weighted, integrated transmission values 
are given for the component films and complete multilayer devices. 
Electrical characteristics and electro-optic responses are reported. 
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Devices with MgF2 layers deposited at low pressures have high in- 
ternal resistances and exhibit long term optical memories suitable 
for diurnal switching. The replacement of the gold electrode layer 
with an indium-tin oxide layer greatly increases the transmittance of 
the electrochromic coating stack (from solar weighted transmission 
of 22% up to 53%.). Electrochromic coatings have promise for 
solar gain control windows, but further improvements in optical 
and electrical efficiencies are needed. 


pee Optical frequencies free electron scattering studies 
ic materials for variable reflectivity windows. 
Gabber; R.B.; Brofos, A.; Foley, G.; Goldner, E.L.; Haas, 
T.E.; Henderson, W:; Norton, P.; Ratnam, B.A.; Weis, N,; 
Wong, t. of Electrical "Engineering, Tufts Univ. by 
Med: ay MA 02155). pp 54-58 of Optical materials technol- 
ogy for energy efficiency and solar energy conversion III. 
Bellingham, WA; Society of Photo-Optical Instrumentation 
Engineers (1984). (CONF-840872—). Contract AC03- 
82CE30753. 
From SPIE annual technical symposium; San Diego, CA, 
USA 4 a 1984). 
cally variable reflectivity electrochromic windows 
have in cami to significantly reduce heating and cooling loads 
in buildings. The importance of reducing the optical frequencies 
free electron scattering in the variable reflectivity electrochromic 
layer will be shown. Based on spectroscopic ellipsometry studies 
and an analysis of the dynamical resistivity of polycrystalline films 
of colored WOs and of single crystals of Na/subx/WOs;,it is tenta- 
tively concluded that the principal source of free electron scatter- 
ing in WOs films is structural disorder, and probably crystallogra- 
phic shear planes which act as monopolar dislocations. This is in 
contrast to the much higher reflectivity single crystal tungsten 
bronzes for which the more dominant scattering mechanism ap- 
pears to be that associated with ionized impurities. The authors 
therefore conclude that it should be possible to improve the reflec- 
tivity modulation in films of eletrochromic WOs, and consequently 
that a practical variable reflectivity electrochromic window should 
be achievable. 


36173 Laser sealed evacuated window glazings. Benson, 
D.K.; Tracy, C.E.; Jorgensen, G.J. (Solar Energy Research 
Inst., 1617 Cole Blvd., Golden, CO 80401). pp 146-151 of 
Optical materials aan aon energy efficiency and solar 
energy conversion III. Bellingham, WA; Society of Photo- 
Optical Instrumentation Engineers (1984). (CONF-840872— 
). Contract AC02-77CH00178. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

The design and fabrication of a highly insulating, evacuated 
window glazing have been investigated. A thermal network model 
has been used to predict the thermal performance of such a 
window parametrically. Achievable design options are predicted to 
provide a ing with a thermal conductance less that 0.6W/ 
m?K(R> 10°Fft?hr/Btu) which is compact, light weight and dura- 
ble. A COs laser has been used to produce a continuous, leak tight, 
welded glass perimeter seal around 25 cm x 25 cm square test speci- 
mens. Various diameters of regularly spaced spherical support spac- 
ers were incorporated in the specimens as well as an integral 
SnO,:F transparent, low emissivity coating for suppression of radi- 
ative heat transfer. Laser sealing rates of .06 cm/s were achieved at 
a 580°C glass working temperature with 400 W of continuous wave 
(CW) laser power. 
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36174 (AD-A—164983/9/XAB) Advanced propulsor 
design studies. Final report. Gearhart, W.S. (Pennsylvania 
State Univ., University Park (USA). Applied Research 
Lab.). Jun 1985. 57p. NTIS, PC A04/MF AO1. 

It is the purpose of the propulsor to convert rotational shaft 
energy into a propulsive thrust. Ideally, this conversion is to be ac- 
complished with the most efficient, vibration-free and inexpensive 
device. However, emphasis on achieving a particular performance 
goal such as cavitation resistance, efficiency, or propulsor weight 
and mechanical simplicity may limit the designer in the type of pro- 
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pulsor configuration to be selected. It is the intent of this document 
to review the propulsive characteristics of various propulsive types 
for application on planing hull-type craft. On the basis of these 
studies, the performance advantages and shortcomings associated 
with each type of propulsor are discussed. The performance of the 
conventional open propeller as well as propellers employing sta- 
tionary counterswirl vanes located upstream of the propeller (reac- 
tion fin propulsor) is reviewed. Ducted propulsors employing a 
stator blade located upstream of the rotor is also be considered. 


36175 (GAO/RCED—86-26) Deregulation: increased 
competition is making airlines more efficient and responsive 
to consumers. (General Accounting Office, Washington, DC 
(USA). Resources, Community and Economic Development 
Div.). 6 Nov 1985. 101p. General Accounting Office, Box 
6015, Gaithersburg, MD 20877. File Number T186901467. 
The Airline Deregulation Act of 1978 gave domestic air- 
lines, after 40 years of regulation, the freedom to decide where they 
would fly and what fares they would charge. GAO’s review of air- 
line operations before and after deregulation through 1984 shows 
that most passengers benefited as the industry became more com- 
petitive: fare increases were lower, on average, than what might 
have been expected under continued regulation; the numbers of 
flights and available seats increased; airlines have been more re- 
sponsive to consumer preferences through a wider range of price/ 
service options; and operating efficiency has increased. Increasing 
airport congestion may bring federal action to restrict airline access 
- action that could offset some of deregulation’s benefits. While 
some favorable trends in fares and services have emerged, further 
changes are likely as airlines continue to adapt to deregulation. 


36176 (NIPER—144-PPS-86/2) Aviation turbine fuels, 
1985. Dickson, C.L.; Woodward, P.W. (National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA)). 
May 1986. Contract FC22-83FE60149. 15p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE86012140. 

Samples of this report are typical 1985 production and were 
analyzed in the laboratories of 17 manufactures of aviation turbine 
(jet) fuels. The data were submitted for study, calculation, and 
compilation under a cooperative agreement between the National 
Institute for Petroleum and Energy Research (NIPER), Bartlesville, 
Oklahoma, the American Petroleum Institute (API), and the United 
States Department of Energy (DOE), Bartlesville Project Office. 
results for certain properties of 88 samples of aviation turbine fuels 
are included in the report for military grades JP-4 and JP-5, and 
commercial type Jet A. Previous aviation fuel survey reports are 
listed. 


36177 (PB—86-166956/XAB) Microcomputer-based part- 

power heat-balance program for commercial marine steam-tur- 
lies pimaiden pial Velde 1. Executive summary. Cor- 
rado, C.N.; McCarthy, W.L. (Seaworthy Systems, Inc., 
rn cr "(USA)). Nov 1985. 14p. NTIS, PC A02/MF 


This report presents an Executive Summary for a heat-bal- 
ance system developed for use on a microcomputer which enables 
the operator to quantify the specific fuel consumption of, and char- 
acterize individual machinery-component thermal performance for, 
steam-turbine propulsion systems currently utilized by the U.S. 
merchant fleet. The program is capable of computing a heat and 
mass flow balance from in-port idle to 100% of rated power output 
for the following base steam and water-cycle types: Economizer/ 
Steam Air Heater, Gas Air Heater Dual Economizer/Steam Air 
Heater, Reheat-Steam Air Heater, and Reheat-Gas Air Heater. 


36178 - ea: hah 
power heat-balance program for commercial marine steam-tur- 
bine propulsion plants. Volume 2. User’s guide. Corrado, 
C.N.; McCarthy, W.L. (Seaworthy Systems, Inc., Essex, 
CT (USA)). Nov 1985. 116p. NTIS, PC A06/MF A01. 

The report presents the User’s Guide for a heat-balance 
system developed for use on a microcomputer that enables the op- 
erator to quantify the specific fuel consumption of, and characterize 
individual machinery component thermal performance for, steam 
turbine systems currently utilized by the U.S. merchant 
fleet. The Program is capable of computing a heat and mass flow 
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balance from in-port idle to 100% of rated power output for the 
following base steam and water cycle types: Economizer/Steam 
Air heater, Gas Air Heater Dual Economizer/Steam Air Heater, 
Reheat-Steam Air Heater and Reheat-Gas Air Heater. 


36179 Reasons for changes in MPG estimates, model 
year 1978 to the present. Patterson, P.D.; Westbrook, F.W.; 
Greene, D.L.; Roberts, G.F. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1984). 15p. (SAE-TP— 
840850). 

In model year 1983, new car MPG declined for the first time 
in ten years. Accompanying this decline in MPG, the size of the 
average car increased, car weights and engine sized increased and 
diesel sales declined - all reversing their movements over the previ- 
ous ten years. Using carline MPG estimates and sales figures, it is 
estimated that new car MPG declined 0.29 in 1983 after rising 6.70 
MPG over the previous four years. Furthermore,it is estimated that 
actions by new car buyers would have lowered the 1983 MPG 0.40 
MPG through the purchase of larger cars, cars with larger engines 
and fewer diesel engines if the manufacturers had not some fuel 
economy improvements and introduced some new high-MPG cars. 
A simple model of future fuel use increases as a friction of MPG 
levels below a specified level consistent with the CAFE standards 
shows that the costs of lower fuel economy will only gradually be 
felt, but that these costs will increase over time and persist for over 
a decade. 
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REFER ALSO TO CITATION(S) 35549, 35569, 35647, 36086, 36314, 36394, 
36721 


36180 (AD-A—164649/6/XAB) Theoretical thermal eval- 


uation of energy-recovery report, October 
1981-September 1984, Kodres, C.A. (Naval Civil Engineer- 
ing Lab., Port Hueneme, CA (USA)). Dec 1985. 8ip. 
(NCEL-TR—916). NTIS, PC A05/MF AO1. 

This report documents a theoretical thermal evaluation of 
several energy-recovery incinerators. Both parametric examination 
and, to the extent possible, direct comparison are included. The 
procedure followed is to model the incinerator mathematically, use 
a computer program to solve the governing equations, and apply 
this model to make the evaluations. The incinerators studied are the 
smaller, about 24-tpd devices. Energy recovery is in the form of 
steam. Three configurations are considered: a water-tube heat ex- 
changer downstream from the combustion chambers; waterwalls; 
and a combination of the two. Both substoichiometric and excess 
air operation are evaluated. Results show the advantages of a con- 
figuration with both waterwalls and a convection boiler. 


36181 (DOE/CE/40561—T3) Industrial market and 
energy management guide. Standard Industrial Classification 
22, textile mill products industry. (American Consulting En- 
gineers Council, Washington, DC. Research and Manage- 
ment Foundation). 1985. Contract FG01-84CE40561. 127p. 
American _ Engineers Council, 1015 Fifteenth 
Street, N.W., Wi: gton, DC 20005. File Number 
T186010054. 

Purpose of this guide is twofold: First, to provide an over- 
view of the industrial market for consulting engineers in the textile 
mill products industry by providing an overall description of the 
market, its size, and attitudes toward more energy efficient oper- 
ations. Second, to present sources of information to help consulting 
engineers locate these industries on a local and national level, and 
further assess their market opportunities. The facts and figures that 
describe the various elements of this industrial sector are presented 
along with its national distribution of plant locations, and resources 
where more detailed information can be found. Process flow dia- 
grams, process step descriptions, and energy efficient ideas are pre- 
sented. 
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36182 (DOE/CE/40658—T2) Development of microbial 
dehalogenating enzymes for the detoxification of industrial 
wastes. Suflita, J.M. (Oklahoma Univ., Norman (USA). 
t. of Botany and Microbiology). [1986]. Contract AC02- 
40658. 5p. NTIS, PC A02/MF A011; GPO Dep. File 
Number D 11714. 

Progress reported cover materials and methods: growth of 
the dehalogenating consortium, harvesting of consortial cells, gen- 
eration of crude extracts, dehalogenation activity in crude extracts, 
analytical, and protein determination, chemicals and buffers. (DLC) 


36183 (EUR—10018-EN) Low energy preparation proc- 
essing for textiles. Final report. Roberts, J.G.; Burdett, B.C. 
(Commission of the European Communities, Luxembour 
Directorate General Information Market and Innovation x 
1985. 99p. Commission of the European Communities, Lux- 
embourg. Office of Official Publications of the European 
Communities. 

Surveys of current practice show that energy requirements 
for cotton and polyester/cotton fabric preparation range between 
10 and 30 GJ/tonne of fabric processed. From the work carried out 
in the project, a procedure is recommended that consumes as little 
as 3.4 GJ/tonne. The recommended process depends upon the use 
of a steam purge unit, in which fabric runs counter-current to the 
flow of steam and, consequently, air is displaced from the fabric. 
On immersion of the purged fabric into a solution, there is instanta- 
neous and uniform impregnation. To maximise reductions in energy 
and water consumption, the three separate preparation processes of 
desizing, scouring and bleaching were combined into a single proc- 
ess. Acceptable preparation of fabrics has been obtained; in particu- 
lar, the procedure for cotton fabrics is to batch the impregnated 
fabric for 5h at 40°C and follow by washing-off and drying. The 
latter are the only significant energy consuming processes. At- 
tempts to develop a continuous process were only partially success- 
ful because it has not been possible to identify an optimised proce- 
dure. In this process steaming at atmospheric pressure for a few 
minutes replaced the storage at 40°C. (orig./GG). 


36184 (EUR—10299-EN) Industrial application of contin- 
uous wet-on-wet treatments of fabric webs. Final report. 
Holweg, R.B.M. (Commission of the European Communi- 
ties, Luxembourg. Directorate General Information Market 
and Innovation). 1985. 79p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

Energy. 

The impregnation of a fabric is often carried out on a pad. 
For this process use is made of a dry fabric. If use could be made 
of a wet fabric, energy savings could be obtained as a result of the 
omission of a drying stage. The investigation deals with the impreg- 
nation process, frequently carried out in the textile finishing indus- 
try. It includes the impregnation of a dry fabric with a resin to 
make the fabric crease resistant. It has been examined in which way 
this impregnation can be carried out in practice without applying a 
preliminary drying stage. The following methods have been tested 
in Dutch textile finishing mills: - impregnation of wet fabric on a 
pad in a modified way; - impregnation of wet fabric by means of 
engraved rollers. Before padding wet fabric it is necessary to deter- 
mine parameters. These parameters enable the calculation of the 
conditions to obtain a uniform impregnation of a batch of fabric. 
The parameters depend on the type of chemical, fabric and on the 
fabric speed. The impregnation process using engraved rollers is 
significantly less dependent on different factors. (orig.). 


36185 (iS-M—579) Performance of lime-soda sinter proc- 
ess residue in the man of ‘sulfate-resistant 

cement. Chesley, J.A.; Burnet, G. (Ames Lab., [A (USA)). 
25 Apr 1986. Contract W-7405-ENG-82. 17p. (CONF- 
8604188—2). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE8601 1436. 

From 98. annual meeting of the Iowa Academy of Science; 
Waverly, IA, USA (25 Apr 1986). 

This sutidian Ghtan Gee Anizs ints ode Slate Beocen for 20> 
covering alumina from power plant fly ash consists largely of dical- 
cium silicate and shows promise as a raw material for the manufac- 
ture of a low-alumina, sulfate-resistant portland cement. A laborato- 
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ry burnability study has been conducted to determine the best way 
to utilize this raw material from both clinker quality and economic 
perspectives. These tests are essential when a new material, such as 
the lime-sinter process residue, it to be considered as a possible 
cement raw material. The amount of unreacted lime can be used as 
a measure of the reactivity of a raw mix by indicating the extent to 
which the cement reactions have progressed. Conditions of resi- 
dence time and temperature used for the burnability tests were 
chosen to simulate actual kiln operation. A factorial experimental 
design made of the parameters of burning temperature, lime con- 
tent, and lumina (flux) content. Preliminary results from this study 
indicate that a raw mix made from the sinter residue yields a satis- 
factory cement. 


36186 (NMERDI—2-73-4632) Statewide cogeneration 
systems feasibility study. Final report. Sanghvi, A.P. (Meta 
Systems, Inc., Cambridge, MA (USA)). Dec 1985. 267p. 
Hn PC Al2/MF AOl - NMERDI, Suite M, 457 W 

m SE, Albuquerque, NM 87501. File Number 
D 86901347. 

The report is a statewide evaluation of potential sites for co- 
generation in New Mexico’s commercial and industrial sectors. For 
a small subset of sites which demonstrate the greatest potential for 
cogeneration, the contractor conducted site-specific surveys and 
prepared preliminary feasibility studies. The feasibility studies are 
based on COGEN, a Fortran computer program adapted for New 
Mexico and delivered to NMERDI under this contract. Finally, the 
contractor prepared a handbook to introduce technical, economic 
and regulatory issues to potential cogenerating facilities. 


36187 (PB—86-162740/XAB) Assessment of incineration 
as a treatment method for liquid organic hazardous wastes. 
Summary and conclusions. Final report. (Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Policy, 
ae and Evaluation). Mar 1985. 100p. NTIS, PC A05/ 
MF AOl. 

This study assesses the use of incineration for treatment of 
liquid organic hazardous wastes, including its advantages and disad- 
vantages, and the issues associated with its use. The central focus is 
on comparing land-based and ocean-based incineration to assist 
EPA in making decisions relative to ocean incineration. General 
conclusions to be drawn from the study are: (1) Incineration is a 
valuable and environmentally sound treatment option for destroy- 
ing liquid organic hazardous wastes; (2) Although the types of risks 
and risk levels differ slightly, there is no clear preference for ocean 
or land incineration in terms of risks to human health and the envi- 
ronment; (3) Current commercial and on-site land-based inciner- 
ation capacity is adequate to handle existing demand (except for 
PCBs); however, future demand will significantly exceed capacity 
as land disposal options are restricted; (4) Despite substantial exist- 
ing information on incinerator performance, continuing research is 
needed to improve current knowledge of combustion processes and 
effects; and (5) To better address public concerns on incineration, 
EPA needs to improve public communications efforts and provide 
more visible leadership in the area of hazardous waste management. 


36188 (PB—86-162757/XAB) Assessment of incineration 
organic 


Background report technology. 
Final report. Retzer, Ty Perl, M. (Environmental Protection 
Agency, Washington, ‘DC (USA). Office of ra Plan- 


ning and Evaluation). Mar 1985. 54p. NTIS, PC A04/MF 


AOl. 

This study provides a baseline description of both land-based 
and ocean incineration technologies, identifies key issues regarding 
performance capabilities and operational techniques, and highlights 
the differences between the technologies with respect to these 
issues. The study focuses on the most-common types of incinerators 
currently in use. On land, these are liquid-injection incinerators and 
rotary kilns with liquid capability. For ocean incineration, the de- 
signs reviewed are the Vulcanus I and II and the two vessels under 
construction by the Tacoma Boat Company. Another ocean design 
in the conceptual stage, proposed by SeaBurn Inc., is also treated 
very briefly. 
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36189 (PB—86-162765/XAB) Assessment of incineration 
as a treatment —— for liquid organic hazardous wastes. 
Background report 2. Assessment of emerging alternative 
technologies. Final report. Basilico, J.; Freeman, H.; Oppelt, 
T.; Shira, G. (Environmental Protection Agency, Washing- 
ton, DC (USA). Office of Policy, Planning and Evaluation). 
Mar 1985. 37p. NTIS, PC A03/MF AO1. 

Assessment of incineration as a treatment method for liquid 
combustible and other liquid organic waste streams must take into 
account the availability of technologies that offer suitable treatment 
and destruction alternatives to conventional incinerators. This 
report reviews existing and emerging thermal, chemical, and bio- 
logical hazardous-waste-destruction processes that can be used to 
treat or destroy the same types of liquid organic wastes that are 
presently destroyed in incinerators. The report addresses the fol- 
lowing questions: (1) What technologies other than incineration are 
now available, or may be available in the near future, to treat, de- 
stroy, or recycle combustible liquid hazardous wastes. (2) What is 
the likely commercialization rate of each of these technologies. (3) 
How do these technologies compare to incineration in terms of 
cost, capability, benefits, and environmental and human health im- 


pacts. 


36190 (PB—86-162773/XAB) Assessment of incineration 
as a treatment method for liquid — hazardous wastes 
Background report 3. Assessment of the commercial hazard- 
ous-waste incineration market. Final report. Cahill, L. (Envi- 
ronmental Protection Agency, Washington, DC (USA). 
Office of Policy, Planning and Evaluation). Mar 1985. 143p. 
NTIS, PC A07/MF AO1. 

This volume provides a two-part assessment of the market 
for incineration of liquid organic hazardous wastes. The first part is 
a profile of the current incineration market, and the second part is 
an economic analysis that projects the demand for and supply of 
incineration capacity under alternative regulatory scenarios provid- 
ed by the Agency. The market profile focuses on market size, 
market shares, volumes incinerated, available technologies, and 
EPA’s regulatory program for incineration. The economic analysis 
is an evaluation of incineration capacity utilization comparing esti- 
mated on-site and commercial capacity (i.e., supply) with estimated 
volumes to be incinerated (i.e., demand). This comparison is done 
for baseline market conditions, and a series of cases projecting 
demand and supply in response to several RCRA regulatory 
amendment scenarios. The study concludes that future demand for 
incineration capacity will significantly exceed current capacity as 
land-disposal alternatives are restricted under new RCRA regula- 
tions. 


36191 (PB—86-162781/XAB) Assessment of a 


Vl1- 
ronmental Protection Agency, Washington, DC (ene 
Office of Policy, Planning and Evaluation). a a 181p. 
(EPA—230/02/86/006). NTIS, PC A09/MF A 

This volume addresses the comparative we to human 
health and the environment from land-based and ocean incineration 
of liquid organic hazardous wastes. Case studies for selected waste 
streams (polychlorinated biphenyls (PCB's) and ethylene dichloride 
wastes) were used to compare all aspects of the land- and ocean- 
incineration systems, including transportation, handling, storage, 
and incineration. Human-health risks were found to be very low for 
both the land and ocean systems. Because of the greater distance 
from human populations, stack releases from the ocean system 
result in somewhat lower human-health risks than land-based sys- 
tems. Use of the ocean system presents a very small probability of 
an accident involving a hazardous waste spill from the incinerator 
ship. In the extremely unlikely event of a large spill of PCB wastes 
in the harbor or bay area, significant environmental damage could 
occur according to the model used. 
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36192 (PB—86-162799/XAB) Assessment of incineration 
as a treatment method for liquid organic hazardous wastes. 
Background report 4. Consiaiaan of thins emt taht 
and ocean-based incineration. Volume 2. Appendices. Final 
report. (Environmental Protection Agency, Washington, 
DC (USA). Office of Policy, Planning and Evaluation). Mar 
aa 446p. (EPA_-230/02/86/007)- NTIS, PC A19/MF 

This volume contains the appendices to Volume I of Back- 
ground Report IV: Comparison of Risks from Land-Based and 
Ocean-Based Incineration. The appendices are as follows: Calcula- 
tion of annual waste throughput for the Vulcanus II; Transfer and 
storage release analysis; Marine transportation release analysis; Esti- 
mation of risks resulting from inhalation and ingestion of hazardous 
emissions from land-based incinerators; Estimation of PIC 
from ocean- and land-based incinerators; Analysis of scrubber efflu- 
ent from land-based incinerators; Estimation of risks resulting from 
inhalation of hazardous emissions from ocean-based incinerators; 
Estimation of human exposures and health risks resulting from 
marine spills; and Ecosystem effects due to marine releases. 


36193 (PB—86-162807/XAB) Assessment of incineration 


Background 

and ocean-based incineration. Final report. McCann, E.; Perl, 
M.; Dingfelder, J.; Baden, T. (Environmental Protection 
Agency, Washington, DC (USA). Office of Policy, Plan- 
ning and Evaluation). Mar 1985. 47p. (EPA—230/02/86/ 
008). NTIS, PC A03/MF A0O1. 

This volume addresses public attitudes and concerns that 
affect the siting and permitting of hazardous-waste incinerators. 
The analysis is based on interviews and public hearings transcripts 
concerning twelve incinerator-permitting actions in which there has 
been substantial public opposition. In general, ocean incineration 
has caused a greater degree of public opposition than most land- 
based incinerators. This is primarily because the perceived impact 
of land-based incineration is very localized, whereas ocean inciner- 
ation is thought by some citizens to potentially affect an entire 
region: the port community, all the communities along the coastline 
near the burn site, and the marine environment. While the source of 
opposition to both ocean and land incinerators has been primarily 
from local communities, ocean incineration is unique in also being 
actively opposed by some multi-state coalitions of civic, business, 
and environmental groups, and by some national environmental 
groups. 


36194 (PB—86-165990/XAB) High-temperature destruc- 
tion of hazardous waste: practice, 

Licis, IJ. (Environmental Protection Agency, a os 
OH (USA). Hazardous Waste R 

Feb 1986. 19p. (EPA/600/D—86/046). 

AOl. 


This paper discusses the practice of destroying hazardous 
waste by incineration and other high-temperature processes, the re- 
search that has been performed in the area, and the future plans and 
prospects associated with these activities. The results of the re- 
search program to date have indicated that, in general, properly op- 
erated, high temperature processes, can attain Environmental Pro- 
tection Agency (EPA) standards for destruction and removal of or- 
ganics contained in the tested hazardous waste (destruction and re- 
moval efficiency greater than 99.99%). Effective control (99% re- 
moval) of HCl emissions was also attained in facilities handling 
chlorinated organic waste. The EPA standard for particulates (180 
mg/dry m3) was the most difficult to achieve. Several of the tested 
facilities contained particulates in stack gas at significantly higher 
concentrations. Current EPA regulatory activities center on prohi- 
bition of hazardous wastes from land disposal. The promulgation of 
these regulations is expected to put increased emphasis on high- 
temperature destruction methods, although the rate of these 
changes will be highly susceptible to many market factors, public 
acceptance, and the specific regulations themselves. 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3203 Industry And Agriculture 


36195 (PB—86-170446/XAB) Biodegradation of hazard- 
ous chemical wastes. Completion report. Pelon, W.; — 
M.L. (Louisiana State Univ., Baton Rouge (USA). Louisi- 
ana Water Resources Research Inst.). 1985. 12p. NTIS, PC 
A02/MF A011. 

Under natural conditions, the biodegradation of hazardous 
organic chemical wastes is often a slow process. Although appro- 
priate microbial populations are present where such wastes exist, 
their biodegrading activities are often hampered as the result of low 
population densities, population pressures, and also by the presence 
of alternate carbon sources that are preferentially metabolized. This 
study involves the enhanced biodegradation of hazardous organic 
chemical wastes through the use of synthesized mixed microbial 
population that has attained a steady state of growth while using 
yg organics present in water samples as their sole source of 

carbon, biodegrading them to where recognized assay systems can 
no longer detect toxicity and/or mutagenicity. Individual members 
within such a population will be isolated, propagated under optimal 
conditions, then mixed to form a dense synthetic population that 
would permit more rapid biodegradation by the presence of sheer 
numbers. 


36196 (PB—86-174372/XAB) Contaminated-vapor 
Settaher 1908, heat pump. Annual technical progress report, 
1984-August 1985. Ruggles, A.E. (Thermo Elec- 
tron ay a a MA (USA)). Nov 1985. 75p. NTIS, 
PC ‘A04/MF AO 
In many aes processes, large quantities of waste 
energy are often liberated in the form of low-pressure waste steam 
and low-grade waste heat, such as sensible heat of liquids or gases 
and latent heat of condensible gases. Economic recovery is often 
difficult due to such factors as low-temperature levels and contami- 
nation of the steam. In industrial processes that utilize steam direct- 
ly, or as a mode of energy transport, waste low-grade energy can 
be efficiently recovered and upgraded in the form of high-pressure 
steam by means of a contaminated-steam heat-pump system. At 
Thermo Electron, a prototype gas-fired steam heat pump was de- 
veloped. The system utilizes a dry screw compressor driven by a 
330-hp natural-gas industrial engine. The system can recompress 
2000 cfm of contaminated steam over a 4 to 1 pressure ratio, sup- 
plying high-pressure process steam at a fuel savings of over 50% 
when compared to producing steam in an 80% efficient boiler. 


36197 (PB—86-175700/XAB) Investigation of the ther- 
mal destructibility of hazardous wastes using the thermal de- 

system. Hall, D.L.; Rubey, W.A.; 
ae B. (Dayton Univ., OH (USA). "Research Inst.). 
Mar 1986. 135p. NTIS, PC A07/MF AOl. 

The laboratory-determined gas-phase thermal decomposition 
characteristics of a variety of hazardous organic compounds and 
mixtures of organic compounds are reported. The thermal stabilities 
of the compounds are assessed and compared and the effects on 
thermal stability from the variation of several parameters are dem- 
onstrated. Possible chemical mechanisms for the decomposition of 
the gas-phase species are reported, including mechanisms for the 
formation of stable products. The role of oxygen in the thermal de- 
struction of chlorinated aromatics is addressed qualitatively through 
proposed reaction mechanisms and, quantitatively, through the ap- 
plication of kinetic methods. The thermal-decomposition analytical 
system used for generation of these data is discussed in limited 
detail, and modifications performed to improve its utility and sensi- 
tivity are discussed. 


(PB—86-176047/XAB) Detecting 
advanced 


air from 
stacks. Johnson, L.D. (Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engi 

neering Research Lab.). 1986. 6p. (EPA /600/3-86/010). 
NTIS. PC A02/MF AO1. 

This paper is an overview of sampling methods being recom- 
mended to EPA regulatory programs, to EPA engineering research 
and development projects, and to interested parties in the industrial 
community. The methods discussed are generally applicable to both 
incineration and processes closely related to incineration (e.g., co- 
firing of waste in industrial boilers, and burning of contaminated 
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heating oil). Although methods for inorganic hazardous compounds 
are very briefly outlined, the primary emphasis of the paper is on 
organic compounds that are likely to be chosen as principal organic 
hazardous constituents (POHCs) for a trial burn. Methods receiving 
major attention include: the Modified Method 5 Train (MMS5) 
which includes an XAD-2 sorbent module, the Source Assessment 
Sampling System (SASS), the recently developed Volatile Organic 
Sampling Train (VOST), and assorted containers such as glass 
bulbs and plastic bags. 


36199 (PB—86-176435/XA3B) Interim report on nonflame 
hazardous-waste thermal destruction. Report for January- 
June 1985. Malanchuk, M. (Environmental Protection 
Agency, Cincinnati, OH (USA). Hazardous Waste Engi- 
neering Research Lab.). Mar 1986. 25p. (EPA/600/2—86/ 
038). NTIS, PC A02/MF AO1. 

The thermal decomposition of toxic organic compounds is 
being investigated in a laboratory system dedicated to the nonflame 
mode/zone of the combustion process. The early phase of the study 
focused on three compounds: pentachloronitro-benzene (a fungi- 
cide), chloroform (a ubiquitous industrial compound) and heptane. 
The results of the third compound, heptane, are preliminary to 
those sought for a mixture of two or more compounds such as 
chloroform, a toxic substance, and heptane, a combustion-process 
fuel. The data of the report were collected during the period Janu- 
ary - June 1985. 


36200 Instrumentation for improved energy utilization in 
the pulp and paper industry. Sobczynski, B. (Office of _—. 
trial Programs, U.S. Dept. of Energy, Washington, DC 
20585). pp 67-70 of Energy conservation technology and 
methods seminar - 1985. Atlanta, GA; TAPPI Press 985). 
(CONF-8506230—). 

From Energy conservation technology and methods seminar; 
a. Ar USA (3 Jun 1985). 

S. Department of Energy (DOE) actively supports 
iinet in measurement science to obtain improved capabili- 
ties for control of energy-intensive industrial processes. In the pulp 
and paper industry, DOE has programs underway to develop a 
new generation of on-line instrumentation and to develop innova- 
tive computer control concepts to use instruments more effectively 
than is now practical. 


3206 Municipalities And Community Systems 


—_ ALSO TO CITATION(S) 35643, 35767, 36086, 36180, 36194, 36199, 


36201 (AD-A—164533/2/XAB) Physical, chemical, and 
toxicological properties of Navy oily sludge. Final report, Oc- 
tober 1983-September 1984. Karr, L.A. (Naval Civil 
neering Lab., Port Hueneme, CA (USA)). Dec 1985. 1 
(NCEL-TN—1739). NTIS, PC A06/MF AOI. 

A research program was carried out to sample and charac- 
terize, in terms of physical, chemical, and toxicological properties, 
oily sludges generated by oily waste water and waste oil treatment 
facilities at ten major Naval installations in the United States. The 
information generated under this program provides a basis for oily 
sludge classification and for developing design criteria for treatment 
and ultimate disposal technology for oily sludges produced at 
Naval installations. The oily sludges anlayzed indicate that a typical 
oily sludge is well dispersed, fairly uniform in consistency, and is a 
stable mixture of oil, suspended and dissolved organic and inorgan- 
ic solids, and water. It contains traces of volatile hydrocarbons 
(usually less than 50 ppm). In spite of the high water content (80 to 
90% of the volume), separation of oil from water in sludges is diffi- 
cult. Some of the collected samples have remained of uniform con- 
sistency for a number of months with no indication of phase separa- 
tion. Organic toxic substances found in the oily sludge include phe- 
nolic compounds and poly-nuclear aromatic hydrocarbons. Inorgan- 
ic priority pollutants were also found and included: nickel, zinc, 
lead, copper, and chromium. In spite of low oil and sloids content 
of the oily sludges examined, they do exhibit strong toxic proper 
ties. Typically, oily sludges exhibit (on a wet basis) toxicity levels 
comparable with those of benzene and phenol. 
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36202 (BRE-IP—1/86) Reliability of underground heat 
mains in the UK. Birtles, A.B.; O'Sullivan, E.F. (Building 
Research Establishment, Watford (UK)). Feb 1986. 4p. 
(CONF-8306294—1). Building Research Station, Publica- 
tions Sales Office, Garston, Watford WD2 7JR. 

From 5. DHA national conference; Torquay, UK (1 Jun 
1983). 

, Objective data is presented on the reliability and costs in use 
of heat distribution networks in district heating schemes throughout 
the country, based primarily on the experience and records of 
owners and operators. The performance and maintenance costs of 
the great majority of schemes compared well with those to be ex- 
pected of engineering services gen= . erally. A few schemes, how- 
ever, incurred much larger annual repair costs. (author). 


36203 (NYSERDA—86-4) District heating feasibility 
study for Jamestown, New York. Phase Two. Final report. 
(Burns and Roe, Inc., Oradell, NJ (USA)). Apr 1986. 234p. 
NYSERDA, Two Rockefeller Plaza, Albany, New York 
12223. File Number T186901455. 

This document presents the results of the second phase Dis- 
trict Heating Feasibility Study for Jamestown, NY. The study takes 
an in-depth look at a hot water district heating system using the 
Jamestown municipal electric plant as the heat source and the 
downtown area as the primary load. The study considers phased 
expansion to outlying areas. This second phase study was per- 
formed in light of the findings of a first phase district heating study 
which determined that district heating was technically and eco- 
nomically feasible in Jamestown. The objective of this second phase 
study is to perform a detailed assessment of district heating and 
present the findings to the City in sufficient detail to serve as a 
basis for deciding whether or not to proceed with final design and 
construction of a district heating system. The study assesses the 
technical, financial and institutional feasibility of the system, recom- 
mends system ownership and financing strategies, develops a 
phased implementation plan, identifies prospective users and ana- 
lyzes potential user performance from both a technical and eco- 
nomic point of view. The study concludes that a municipal district 
heating system financed with municipal bonds could be developed 
in Jamestown to economically supply heat to the downtown area 
and the industrial corridor. The study shows that district heating 
could successfully compete with alternate fuels, allowing most cus- 
tomers to recover their district heating retrofit costs in three to 
four years. 


36204 (PB—86-164191/XAB) Heavy metal mene 
of treated municipal wastewater and sludge 

Ghuman, G.S. (Georgia Inst. of Tech., Atlanta (USA) Ee En- 
vironmental Resources Center). Aug 1985. 30p. (ERC—05- 
85). NTIS, PC A03/MF AO1. 

A study was conducted on the City of Savannah's Water 
Pollution Control Plant to determine the efficiency of wastewater 
treatment in the removal of heavy metals. Four periodic samples of 
influent water, effluent water and sludge were collected in 
October, December 1984 and March, June 1985 and were analysed 
for the concentrations of Mn, Zn, Cd, Cu, Ni and Cr. The concen- 
trations of dissolved heavy metals were slightly greater in the treat- 
ed effluent water than in the influent water. Separation of sludge 
was effective in the overall removal of heavy metals from the 
wastewater. Activated-sludge components of effluent water also 
had high concentrations of heavy metals. 


36205 Oe ee ee ao ae 
bed sewage sludge incinerator using wood chips for fuel. 
Kleinhenz, N.J.; Smith, G. (Systech ., Xenia, OH 
(USA)). Apr 1986. 100p. NTIS, PC A05, AOl. 
Environmental and technical evaluations were conducted on 
the Western Lake Superior Sanitary District waste treatment plant, 
which uses wood chips to incinerate sewage sludge in fluidized-bed 
combustors. The most important environmental factors for evalua- 
tion were determined to be the metal contents of the particulate 
stack emissions and of various influent and effluent streams to the 
combustor scrubber system. The technical evaluation used data col- 
lected over the life of the facility to develop a mathematical model 
of the incineration and energy-recovery system. The model was 
coded in the form of a computer program and can rapidly evaluate 
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a wide variety of possible situations in which such an energy-recov- 
ery approach might be taken. Thus, the technical evaluation is pre- 
sented in a widely usable and understandable form. 


36206 se eaeee Report to Coa on the 
discharge of hazardous wastes to publicly owned treatment 
works (the domestic sewage study). O'Farrell, T.P.; Trick, P.; 
Sweeney, F. (Environmental Protection Agency, Washing- 
ton, DC (USA). Office of Water Regulations and Stand- 
ards). Feb 1986. 465p. (EPA/530/SW—86/004). NTIS, PC 
A20/MF AOl1. 

The report was prepared in response to Section 3018(a) of 
the 1984 amendments to the Resource Conservation and Recovery 
Act (RCRA). The Congress asked the Agency to determine the 
types, size and numbers of generators of hazardous waste that dis- 
charge their waste to POTW’s, the types and quantities of their 
water, and significant source not sufficiently regulated to protect 
human health and the environment. The report evaluated 47 indus- 
trial categories and identified 160,000 industrial and commercial fa- 
cilities that discharge wastewater containing hazardous constituents. 
One hundred and sixty-five (165) chemicals from the hazardous 
waste chemical constituents list were selected and evaluated. 


36207 (WAOENG—85-39) Bingen wastewater treatment 
facility energy evaluation. A level technical 
assistance study for the city of Bingen. James, J.W. (Wash- 
ington State Energy ae Olym te (USA)). Oct 1985. 
28p. (WS-LGTA—85-07). NTI A03/MF AO0l; 1; 
GPO Dep. File Number DEse010611. 

In the fall of 1983, the city of Bingen was selected as a 
target community for the Local Government Technical Assistance 
(LGTA) Program. They requested the LGTA team to assist them 
in identifying cost-effective energy conservation opportunities at 
their wastewater treatment facility. A description of the wastewater 
treatment process, monthly energy cost and consumption data, and 
process in-flow data were collected and analyzed by the LGTA 
team. An onsite treatment facility evaluation was performed in 
March of 1984. The purpose of this report is to present the results 
of the LGTA energy inventory and to recommend directions for 
further study. The city of Bingen operates a small treatment plant 
which averages 9.6 million gallons per month (an average of 0.31 
million gallons per day). The treatment process consists of passing 
wastewater through a comminutor, grit chamber, aeration basin, 
clarifier, and a chlorination contact chamber prior to releasing the 
treated water into the Columbia River. The solids portion of the 
waste stream is biologically treated by aerobic digesters before the 
sludge is trucked to a land disposal site. Annual electrical consump- 
tion at the facility averages about 80,000 kWh. As estimated by the 
LGTA equipment inventory, the largest electrical consuming proc- 
ess component is the operation of the brush aerators (~65% of the 
total process electrical consumption). An Energy Utilization Index 
(BUI) was determined on a bimonthly basis. Over the last 18 
months, the EUI has averaged a very respectable 2.67 million Btus 
per million gallons of processed wastewater. 
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REFER ALSO TO CITATION(S) 35490, 35490, 35538, 36226, 36227, 36232, 
36239, 36276, 36535, 37013 


36208 (DOE/AL/23523—T1) Optical diagnostics for 
diesel engine applications. Final technical report. Dobbs, 
G.M.; Sangiovanni, J.J. (United Technologies Research 
Center, East Hartford, CT (USA)). Nov 1985. Contract 
AC04-83AL23523. 108p. NTIS, PC A06/MF A011; 1; GPO 
Dep. File Number D. 10747. 

Investigations have been conducted on the applicability and 
limitations of Coherent anti-Stokes Raman Spectroscopy (CARS) 
measurement of temperature and species concentration, and laser 
light scattering/extinction measurement of soot number density and 
particle size, to diesel combustion. Experiments were conducted 
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under simulated diesel conditions in high-pressure laminar diffusion 
flames and in a simulated droplet environment. Consideration was 
given to the effect of the presence of soot particles, fuel droplets, 
or fuel-rich vapor on the laser-diagnostic techniques. Problems 
which arise in making CARS measurements of temperature or spe- 
cies concentration under severely sooting conditions were studied 
in high-pressure flames. A new absorption interference was noted 
which was assigned to absorption by the C, produced by ablation 
of soot particles by the incident laser beam. CARS conditional sam- 
pling strategies for simultaneously determining temperature and 
whether fuel or soot was present during a combustion event were 
conceived and experimentally investigated. The light scattering 
from fuel droplets as an interference to the measurement of accu- 
rate soot size and number density distribution parameters was stud- 
ied in a droplet apparatus. Experiments were conducted to evaluate 
the best strategy for performing simultaneous measurements of size 
and number density in the presence of droplets. A critical review of 
the effects of multiple scattering processes on laser light extinction/ 
scattering in diesel combustion was conducted. The degradation of 
accuracy in soot distribution measurements by polarization scram- 
bling and angular distribution smearing was assessed. 


36209 (EUR—9984-EN) Calibration and testing method- 
ology for a passive solar test cell. Shea, M.; Pellegrini, G. 
(Commission of the European Communities, Luxembourg. 
Directorate General Information Market and Innovation; 
California State Univ., Los Angeles (USA); Commission of 
the European Communities, Ispra (Italy). Joint Research 
Centre). 1985. 126p. Commission of the European Commu- 
nities, Luxembourg. Office of Official Publications of the 
European Communities. 

In this report a test procedure for passive solar systems is 
described, which is being evaluated using the Passive Solar Test 
Facility at the Joint Research Centre in Ispra. The procedure was 
evaluated using one of the test cells during a three month period of 
the 1983/1984 heating season. These preliminary results are report- 
ed here along with recommendations on how to proceed with 
future work on this problem. (orig.). 


36210 (N—86-20864) Fundamental investigation on the 
impact strength of hollow fan blades. Ikeda, T.; Miyachi, T.; 
Sofue, Y. (National Aerospace Lab., Chofu, Tokyo | (Japan). 
1985. 23p. (NAL-TR—879). NTIS, PC A02/MF AO1. 

Models of hollow fan blades were made and tested to prove 
that their strength is sufficient for use in real engines. The hollow 
blades were fabricated by diffusion bonding of two titanium alloy 
(6Al1-4V-Ti) plates, one of which had three spanwise stiffners and 
the other being flat plate. The model as a nontwisted tapered blade. 
Impact tests were carried out on the hollow fan blade models in 
which the ingestion of a 1.5 pounds bird was simulated. Solid 
blades with the same external form were also tested by similar 
methods for comparison. The results of these tests show that prop- 
erly designed hollow blades have sufficient stiffness and strength 
for use as fan blades in the turbo-fan engine. 


36211 (N—86-21855) Combustion engine for solid and 
liquid fuels. Pabst, W. (National Aeronautics and Space Ad- 
ministration, Washington, DC (USA)). non 1986. 10p. 
(NASA-TM—77714). NTIS, PC A02/MF A 

A combustion engine having no piston, a a cylinder, and 
a dual-action, that is applicable for solid and liquid fuels and pro- 
pellants, and that functions according to the principle of annealing 
point ignition is presented. The invention uses environmentally 
benign amounts of fuel and propellants to produce gas and steam 
pressure, and to use a simple assembly with the lowest possible con- 
sumption and constant readiness for mixing and burning. The ad- 
vantage over conventional combustion engines lies in lower con- 
sumption of high quality igniting fluid in the most cost effective 
manner. 
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36212 (DOE/NASA/50112—63) Alloy chemistry and mi- 
crostructural control to meet the demands of the automotive 
Stirling engine. Stephens, J.R. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1986. Contract AI01-85CE50112. 38p. 
(NASA-TM—87250; CONF-8605128—1). NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE86008100. 

From MiCon 1986; Philadelphia, PA, USA (15 May 1986). 

The automotive Stirling engine now under development by 
DOE/NASA as an alternative to the internal combustion engine, 
imposes severe materials requirements for the hot portion of the 
engine. Materials selected must be low cost and contain a minimum 
of strategic elements so that availability is not a problem. Heater 
head tubes contain high pressure hydrogen on the inside and are 
exposed to hot combustion gases on the outside surface. The cylin- 
ders and regenerator housings must be readily castable into com- 
plex shapes having varying wall thicknesses and be amenable to 
brazing and welding operations. Also, high strength, oxidation re- 
sistance, resistance to hydrogen permeation, cyclic operation, and 
long-life are required. A research program conducted by NASA 
Lewis focused on alloy chemistry and microstructural control to 
achieve the desired properties over the life of the engine. Results of 
alloy selection, characterization, evaluation, and actual engine test- 
ing of selected materials will be presented. 


3303 Electric-powered Systems 


36213 (CONF-851146—Absts., pp 18-21) Technology 
Base Research Project. McLarnon, F.R.; Cairns, E.J. (Law- 
rence Berkeley Lab., CA). Nov 1985. NTIS, PC A15/MF 
A01. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The Technology Base Research (TBR) Project supports 
DOE efforts to develop electrochemical technology for electric ve- 
hicle and stationary energy storage applications. General research 
areas addressed by the TBR Project include identification of new 
electrochemical couples for advanced batteries, determination of 
technical feasibility of the new couples, improvements in battery 
components and materials, establishment of engineering principles 
applicable to electrochemical energy storage and conversion, and 
the investigation of metal/air and fuel cell technology for transpor- 
tation applications. Major emphasis is given to applied research that 
will lead to superior performance and lower life-cycle costs. The 
primary objective is to identify the most promising electrochemical 
technologies. The TBR Project is described. 


36214 (CONF-851146—Absts., pp 22-26) 

development program overview. Clark, R.P. (Sandia National 
Labs., Albuquerque, NM). Nov 1985. NTIS, PC A15/MF 
AOl. File Number DE86003019. Contract AC04 
76DP00789. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The Exploratory Battery Technology Development and 
Testing (ETD) Project, under the lead center direction of Sandia 
National Laboratories, is supported by the US Department of 
Energy’s Office of Energy Storage and Distribution. This Project is 
operated in conjunction with the Technology Base Research (TBR) 
Project, under the lead center direction of Lawrence Berkeley Lab- 
oratory. The ETD Project assumes responsibility for engineering 
development of those electrochemical couples whose feasibility has 
been demonstrated either by the TBR Project or by other techni- 
cally sound investigations. These systems are rated into bat- 
teries for use in electric and hybrid vehicles, utility load-leveling, 
dispersed energy storage, photovoltaic systems, and wind-based 
electricity generating systems. Sandia has divided the Project's ac- 
tivities into four elements. The Aqueous Battery Development Ele- 
ment encompasses engineering of battery systems that use either 
flowing or non-flowing aqueous electrolytes. The Nonaqueous Bat- 
tery Development Element is presently focused on development of 
the sodium/sulfur system. The Battery Technology Evaluation ele- 
ment seeks to characterize the performance of developmental units; 
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the resulting data is used to help guide the work of developers. The 
Battery Technology Improvement Element undertakes basic studies 
in an effort to solve intractable problems that have arisen with cer- 
tain battery — during engineering development. These activi- 
ties are described. 


(CONF-851146—Absts., 2 Development 
of the sodium-sulfur battery system. low, R.A.; McClan- 
ahan, M.L.; Minck, R.W. (Ford A. Aerospace & Communica- 
tions Corp., Newport Beach, CA). Nov 1985. NTIS, PC 
A15/MF AO01. File Number DE86003019. Contract AM04- 
79CH10012. 

From Annual battery and electrochemical energy storage 
contractors’ mi ; Washington, DC, USA (18 Nov 1985). 

The DOE/Ford Aerospace/Ford program for the develop- 
ment of Na-S batteries for electric vehicle and stationary energy 
storage applications is described. The primary effort was carried 
out by Ford Aerospace with supporting research performed by the 
Research Staff of Ford Motor Company. Ceramic electrolyte de- 
velopment and production was performed by Ceramatec, Inc. The 
Phase VB development activities sponsored by DOE/STOR have 
been concluded. Evaluation of cell and module hardware is being 
continued under another DOE-funded contract with Sandia Nation- 
al Laboratories. The major recent accomplishments include: (1) de- 
velopment of an improved electric vehicle cell (ETX) with excel- 
lent cycle life and freeze-thaw characteristics; (2) evaluation of long 
series strings in the refurbished CARBAT-1A battery; (3) demon- 
stration of 100% coulombic efficiency through > 325 additional 
cycles in a reconfigured short-string module; and (4) demonstration 
of good performance in cells constructed with electrodes, container 
materials and electrolytes that have potential for lower cost. These 
accomplishments are discussed. 


36216 (CONF-851146—Absts., pp 44-49) Development 
of beta-alumina ceramic electrolyte. McEntire, B.J.; Viswan- 
athan, L.; Richerson, D.W.; Gordon, R.S.; Virkar, A.V. 
(Ceramatec, Inc., Salt Lake City, UT). Nov 1985. NTIS, 
PC A15/MF A0O1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 

tractors’ USA (18 Nov 1985 

eer Po rego lh die lytes ha’ ave been 
concentrated on composition, processing, reliability and cost reduc- 
tion. Recent results are presented on (1) electrolyte spray drying 
process development, (2) the development of a technique to insure 
electrolyte reliability, and (3) zirconia toughened electrolytes. Pres- 
sable and flowable precursor beta-alumina powders, which are suit- 
able for automatic isostatic pressing, have been prepared by the 
technique of slurry-solution spray drying using inexpensive sources 
of alpha-alumina and water soluble sources of alkalis (hydroxides 
and carbonates). The slurry-solution spray drying process is attrac- 
tive because the expensive operations of calcination and ball milling 
are eliminated from processing. Electrolyte tubes (electric vehicle 
and load leveling sizes) have been tested successfully in both accel- 
erated sodium-sodium and conventional sodium-sulfur cells. 


36217 (CONF-851146—Absts., pp 245-248) EV testing 
activities. Barber, K.F. (Dept. of Energy, Washington, DC). 
Nov 1985. NTIS, PC AI15/MF AOl. File Number 
DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ op Washington, DC, USA (18 Nov 1985). 

Four areas of electric vehicle testing are covered in this ab- 
stract. They are covered by site location: Idaho National Engineer- 
ing Laboratories, Argonne National Laboratories, University of 
Alabama and Mellon Institute. Each of these areas are discussed. 


36218 (CONF-851146—Absts., pp 249-254) EHP battery 
test working task force activities. Butler, P.C. (Sandia Na- 
tional Labs., uquerque, NM). Nov 1985. NTIS, PC 
A15/MF AO1. File Number DE86003019. Contract AC04- 
76DP00789. 

ee aie battery and electrochemical energy storage 

Washington, USA (18 Nov 1985). 

athe EHP Bet Battery Test Working Teak lorce was tablished 
in January 1983. ‘fas eccntn at Gh te aces wane 
make recommendations for improvements of electric vehicle (EV) 
battery testing activities at DOE funded national laboratories, DOE 
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contractors, and independent testing organizations. At present, sev- 
eral different organizations funded by DOE are evaluating EV bat- 
teries under a variety of test conditions. A key goal of the Task 
Force is to coordinate the testing methods used by these organiza- 
tions and suggest standard test procedures. This would enable re- 
sults obtained at different facilities to be comparable. A further goal 
is to relate laboratory bench test results for cells or modules to the 
results of battery in-vehicle tests. The work of the Task Force is 
discussed. 


36219 (CONF-851146—Absts., pp 299-302) Aluminum- 
air research at LLNL. Maimoni, A.; Muelder, S.A. (Law- 
rence Livermore National Lab., CA). Nov 1985. NTIS, Ay 
A15/MF AOl1. File Number "DE86003019. Contract W- 
7405-ENG-48. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The objective of this work was to develop an electric power 
source alternative to the internal combustion engine, and evaluate 
its ability to provide general purpose vehicles with the range, accel- 
eration performance, and rapid refueling capability of current inter- 
nal combustion engines. The current targets for an automobile 
system designed for 400 km range between refuellings (70 kWh, 31 
kW peak power) are: specific power 140 W/kg, specific energy 320 
Wh/kg. Research since June 1984 has focused in the following 
areas: (1) continue tests of couples cell/crystallizer systems; (2) as- 
semble and test the reference or M4 cell; (3) on a very limited 
scale, continue computer code development and system analysis to 
model various aspects of the aluminum-air system; and to (4) per- 
form initial testing, using suspensions of aluminum hydroxide in 
water, of a new concept for solids separation, the lamella settler. 


36220 (CONF-851146—Absts., pp 332-334) Fuel cells. 
Huff, J.R.; Vanderborgh, N.E.; Raistrick, I.; Gottesfeld, S.; 
Beery, J.; Springer, T.S.; Redondo, A.; Leddy, J.; Rieke, P.; 
Fales, J. (Los ‘Alamos’ National Lab., Nov 1985. 
NTIS, PC A15/MF A01. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The objective of this program continued to be to conduct 
basic research in electrochemistry and the kinetics and mechanisms 
of methanol fuel processing to explore and improve the potential of 
fuel cell systems for use in transportation applications. Research ef- 
forts aimed at achieving this objective encompass characterization 
of electrode kinetics and electrocatalysis of fuel cell reactions, both 
experimentally and by ab initio quantum mechanical calculations; 
physicochemical characterization of electrolytes; evaluation of 
single-cell performance under simulated vehicle operating condi- 
tions; and evaluation of methanol fuel processing kinetics and 
mechanisms. 


36221 (CONF-851146—Absts., pp 335-336) eee 
of alloy catalysts and redox catalysts for phosphoric acid 
electrochemical systems. Smith, S.W.; Van Dine L.L.; Kunz, 


H.R.; Bett, J.A.S. (International Fuel Cells). Nov 1985. 
NTIS, PC A15/MF AO1. File Number DE86003019. 

From Annual battery and electrochemical energy storage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

The duieuiee of this program was to improve the perform- 
ance of phosphoric acid fuel cells to meet goals set for power 
plants in passenger vehicles. A previous study had shown that a 
methanol-fueled phosphoric acid fuel cell power plant could meet 
cruise power requirements for a passenger vehicle within weight 
and volume goals. However, this power plant, based on presently 
achieved technology, did not meet the peak power, overload re- 
quirements. Significant improvement in the performance of the fuel 
cell cathode was necessary. In this program various approaches 
were investigated to improve cathode performance, increase peak 
power capability and to identify anode catalysts with improved low 
temperature performance on CO-containing fuels so that the start- 
up time for the power plant might be reduced. 


36222 (CONF-851146—Absts., pp 337-344) SPE fuel 
cells. Smarz, G.A.; LaConti, A.B.; Nuttall, L.J. (United 
Technologies Corp., South Windsor, CT). Nov 1985. NTIS, 
PC A15/MF A01. File Number DE86003019. 
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From hone battery and electrochemical energy storage 


contractors oC. USA Ste Nov 1985). 
The aie of the oF the: Hesntiton tandard program was to de- 


velop “New Membrane - catalyst Denton for Solid Polymer 
Electrolyte Electrochemical Systems” and reduce the cost of mem- 
brane and electrode catalysts while maintaining performance levels. 
A low cost membrane was identified and successfully tested for 
over 1200 hours. Performance was similar to the baseline Nafion 
117 membrane. Catalytic electrode cost was reduced to less than 
one half of that in the baseline fuel cell. Cell hardware design used 
for evaluation of membrane and catalyst configurations was based 
on its potential for scale up to vehicle power applications. Design 
criteria were simplicity, low cost, and ease of manufacturing. Earli- 
er development work in modeling carbon/binder mixtures for 
water electrolysis resulted in a low cost collector that was modified 
for fuel cell work. 


Electric vehicle operations in a cold climate. La- 
Belle, S.; Ansell, S. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1984). 6p. (SAE-TP_8408 50). 

Ten electric vehicles service at two location in Wis- 
consin at the start of 1983. These vehicles are fiberglass-body and 
lighter than other electrically-powered passenger cars available. Ini- 
tial experience shows a substantially lower fuel use as well as 
higher range than the average EV in the test program sponsored by 
U.S. Department of Energy. Specific component problems have oc- 
curred (e.g., auxiliary battery charge) and are documented, along 
with the overall record of vehicle operation, including range and 
energy use. 


36224 Testing and evaluation of EV-1300 lead-acid mod- 
ules for the hybrid vehicle application. Gay, E.C.; Webster, 
C.E.; Hornstra, F.; Yao, N.P. Warrendale, PA; Society of 
Automotive eers, Inc. (1984). 6p. (SAE-TP_840850). 
Contract W-31-109-ENG-38. 

This paper presents the results of testing and evaluation of 
GE/Globe EV-1300 lead-acid modules developed by Globe Battery 
Division of Johnson Controls, Inc. for the hybrid vehicle, HTV-I, 
developed by General Electric (GE) for the Department of 
Energy. The design of this battery was derived from that of the 
Globe Improved State of the Art (ISOA) battery under develop- 
ment for the ETV-1 all-electric vehicle. Key differences in the bat- 
tery performance requirements for the HTV-1 hybrid vehicle, as 
opposed to the ETV-1, are higher specific power [137 W/kg versus 
104 W/kg sustained for 15 seconds at 50% depth of discharge 
(DOD)] and less specific energy (36.1 Wh/kg versus 37.5 Wh/kg at 
a 3h discharge rate). 


36225 ne eee Sete nt eee ae 
aging on temperature excursion of nickel/iron batteries. 

J.; Christianson, C.C.; Yao, N.P. Warrendale, PA; —— 
of Automotive eers, Inc. (1984). 7p. (SAE-TP— 
840850). Contract W-31-109-ENG-38. 

The impact of monoblock design and battery packaging on 
the temperature distribution and excursion of the nickel/iron EV 
batteries was examined by using a generic battery thermal model. It 
was found that substantial differences in temperature rise and tem- 
perature distribution exist between a single cell and a close-pack 5- 
cell monoblock. During a three-hour constant current discharge, 
the temperature of the monoblock exceeds the temperature limit set 
by the battery developer. This problem may be alleviated by pro- 
viding inter-cell air spaces and applying forced air cooling to the 
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REFER ALSO TO CITATION(S) 36704, 36720, 36727 


36226 (PB—86-167061/XAB) Study of the effects of fuel 
composition and injection and combustion-system type and 
adjustment on exhaust emissions from light-duty diesels. Final 
report. Hare, C.T. (Southwest Research Inst., San Antonio, 
TX =. ue 1985. 425p. (SWRI—6741). NTIS, PC 
A18/MF Ai 

our 


a a 
and 


light-duty diesel automobiles operated on nine test fuels, addi- 


ERA-11/16 / 4916 


tional test work at non-standard (both advanced and retarded) in- 
jection timing using four of the nine fuels. The four test vehicles 
were a Mercedes 240D, Oldsmobile 5.7-liter, Peugeot 2.3-liter, and 
Volkswagen 1.6-liter, all 1982 models. Pre-identified fuel param- 
eters intentionally varied among the test fuels included aromaticity, 
10% distilled temperature, and 90% distilled temperature. Two 
steady-state test conditions (30 mph cruise and 56 BMEP/1700 
rpm) were used. Visible smoke, dilute hydrocarbons, dilute CO:, 
and dilute NO/sub x/ were measured continuously during all the 
tests, with key mode data tabulation for FTP (light-duty transient) 
cycles. 


36227 (PB—86-167079/XAB) Supplemental study of fuel 
property and injection and combustion-system type effects on 
emissions from light-duty diesels. Final report. Hare, C.T. 
(Southwest Research Inst., San Antonio, TX (USA)). Nov 
1985. 66p. (SWRI—8515). NTIS, PC A04/MF AOl1. 

The intent of the project was to determine if use of eight- 
fuel linear emission models, developed for two light-duty diesel ve- 
hicles in an earlier nine-fuel project, could be extended into the 
region of fuel properties near those of original Fuel Number 7 
(56.6% aromatics, 555 F 90% point, 440 F 10% point). Emissions 
on Fuel Number 7 were very different from those predicted using 
data from the other eight fuels, presumably because the cetane 
number of Fuel 7 was quite low compared to those of the other 
fuels. Therefore, Fuel 7 data were not used in deriving the predic- 
tion equations. To accomplish the goal, a tenth fuel (Fuel 10) was 
blended using two of the original test fuels (7 and 8); resulting in 
higher cetane number and lower aromatics than Fuel 7, but proper- 
ties otherwise similar. Usefulness of the eight-fuel equations for fuel 
properties near those of Fuel 7 was determined, on a case-by-case 
basis, for the Oldsmobile and Volkswagen test vehicles on the FTP, 
30 mph, and 56 psi BMEP/1700 rpm cycles or conditions. Emission 
variables analyzed in detail were hydrocarbons, NO/sub x/, partic- 
ulate, and measured fuel economy. 


36228 (PB—86-168416/XAB) Exhaust and evaporative 
emissions of high-mileage taxicabs and passenger cars. Tech- 
nical report. (Environmental Protection Agency, Ann 
Arbor, MI (USA). Technical Support Staff). Feb 1985. 29p. 
(EPA/AA/TSS/PA—85/8). NTIS, PC A03/MF AO1. 

Results of exhaust and evaporative emissions tests Southwest 
Research Institute performed on 27 vehicles are reported. Test cars 
were selected randomly from a registration list of all 1981 passen- 
ger cars in Bexar County, Texas (which includes the greater San 
Antonio area and some surrounding suburban and rural areas). 
Seven of the 27 cars underwent restorative maintenance after base- 
line testing (replaced canister or gas cap) and evaporative emissions 
were measured again after maintenance. The results of the tests are 
summarized in the report. 


36229 (PB—86-172046/XAB) Emissions characterization 
of two methanol-fueled transit buses. Final report, April-Sep- 
tember 1985. Ullman, T.L.; Hare, C.T. (Southwest Research 
Inst., San Antonio, TX (USA)). Feb 1986. 133p. NTIS, PC 
A07/MF AOl1. 

Exhaust emissions from the two methanol-powered buses 
used in the California Methanol Bus Demonstration have been 
characterized. The M.A.N. SU 240 bus is powered by M.A.N.’s 
1D2566 FMUH methanol engine, and utilizes catalytic exhaust after- 
treatment. The GMC RTS II 04 bus is powered by a first-genera- 
tion DDAD 6V-92TA methanol engine without exhaust aftertreat- 
ment. Emissions of HC, CO, NO, unburned methanol, aldehydes, 
total particulates, and soluble fraction of particulate were deter- 
mined for both buses over steady-state and transient chassis dyna- 
mometer test cycles. Emission levels from the M.A.N. bus were 
considerably lower than those from the GMC bus, with the excep- 
tion of NO. Comparison of emission levels from methanol- and 
diesel-powered buses indicates that substantial reduction in emis- 
sions (especially particulate and NO) are possible with careful im- 
plementation of methanol fueling. 





4917 / ERA-11/16 


36230 (PB—86-181740/XAB) Durability evaluation of af- 
termarket catalysts. Technical report. Bruetsch, R.I.; Shel- 
ton, J. (Environmental Protection Agency, Ann Arbor, MI 
(USA)). Mar 1986. 12p. NTIS, PC A02/MF AO1. 

Recently, aftermarket catalysts have been introduced into 
commerce by several companies. These catalysts appear to be dif- 
ferent than original equipment manufacturer (OEM) catalysts in one 
or more design features. These catalysts are also considerably less 
expensive than replacement OEM catalysts. In this report, the effi- 
ciencies of a group of aftermarket catalysts are evaluated as a func- 
tion of accumulated miles and a single OEM catalyst is evaluated at 
a single mileage point (83,161 miles) for comparison. Nine aftermar- 
ket catalysts were evaluated on one vehicle, which was provided 
by EPA. Catalyst evaluation was performed at Automotive Testing 
Laboratories, Inc. (ATL) in East Liberty, Ohio. Mileage was accu- 
mulated using other vehicles (five Impalas) by Hercules, Inc. of 
Cumberland, MD. The catalysts were evaluated for exhaust-emis- 
sions conversion efficiencies and backpressure at each test point. 
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REFER ALSO TO CITATION(S) 35490, 35538, 36728, 36729 


36231 (BNL—38086) Production of a clean carbon fuel 
derived from coal for use in stationary and mobile heat en- 
gines. Steinberg, M. (Brookhaven National Lab., Upton, NY 
(USA)). Apr 1986. Contract AC02-76CHO00016. 25p. 
(CONF-860548—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011203. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

This paper describes the development of a new process 
called HYDROCARB and the production of a new fuel product 
called CARBOLINE (an acronym for carbon-gasoline), which has 
potential world-wide economic usefulness. It is a clean carbon fuel 
which can be used in stationary, steam, and electrical power gener- 
ating plants and. for mobile transportation engines. The HYDRO- 
CARB process converts any abundantly available carbonaceous 
raw material such as coal, peat, tar, biomass (wood), agricultural 
materials and commercial and industrial wastes, into a clean carbon 
fuel. This fuel is produced in two forms: one is a solid particulate 
carbon black, which can readily be burned in a boiler, turbine, or 
internal combustion engine, and the other is a clean liquid carbon 
fuel made by mixing the solid particulate carbon black with either 
water, alcohol, gasoline, oils or other conventional liquid fuel to 
form a mix or slurry fuel CARBOLINE. Because of the vast re- 
sources of coal throughout the world, the new process will have 
greatest applicability in the conversion of coal to clean solid carbon 
fuel and to a liquid CARBOLINE mix fuel competitive with world 
petroleum derived fuel costs. 6 refs., 1 fig., 1 tab. 


36232 (NIPER—133) Ignition-improved alcohols for 
diesel engines. Clingenpeel, J.M.; Marshall, W.F. (National 
Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA)). 18 Dec 1985. Contract FC22-83FE60149. 6p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86012139. 

The high octane and corresponding low cetane values of al- 
cohols make their use as a fuel for diesel engines problematical. 
However, substitution of alcohols for distillates holds great promise 
for major reduction in exhaust emissions, especially particulates. 
Major engine modification is necessary for acceptable operation of 
diesel engines on neat alcohols. An alternative to this, fuel modifi- 
cation to enable use of alcohols in minimally modified engines, was 
the subject of this work. If successful, this would enable wider and 
more immediate use of major quantities of alcohols as fuel for diesel 
engines. Also, the fuel modification or additive treatment could 
have some application for improving the quality of distillates pro- 
duced from heavy crudes and cracked stocks. 2 tabs. 
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REFER ALSO TO CITATION(S) 35394, 35428, 36392, 36587 


36233 ee Documentation of materials 
So oe ee retrieval. Booker, M.K. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract ACO05- 
840R21400. 38p. CONF 860727—4). NTIS, PC A03. File 
Number DE86009509. 

From ASME pressure vessel and piping conference and ex- 
hibit; Chicago, IL, USA (20 Jul 1986). 

Recommendations for designing a material properties data 
base are presented. These recommendations are based on experi- 
ence obtained while building the Mechanical Properties Data Anal- 
ysis Center at the Oak Ridge National Laboratory. The need for 
documenting and storing the data in such a fashion as to assure 
proper understanding and use of the data by persons accessing the 
database is stressed. 8 refs., 6 figs. (DWL) 


36234 (DOE/CE—0154) Energy Materials Coordinating 
Committee (EMaCC), fiscal year 1985. Annual technical 
report. (USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC. Office of Transporta- 
tion Systems). May 1986. 409p. NTIS, PC A18/MF A01; 1; 
GPO Dep. File Number DE86011462. 

The DOE Energy Materials Coordinating Committee 
(EMaCC) serves primarily to enhance coordination among the 
Department's materials programs and to further the effective use of 
materials expertise within the Department. These functions are ac- 
complished through the exchange of budgetary and planning infor- 
mation among program managers and through technical meeting/ 
workshops on selected topics involving both DOE and major con- 
tractors. Four topical subcommittees on Structural Ceramics, Bat- 
teries and Fuel Cells, Radioactive Waste Containment, and Steel 
are established and are continuing their own program. The FY 
1985 and FY 1986 meeting program is given. The EMaCC aids in 
obtaining materials-related inputs for both intra- and inter-agency 
compilations. Brief summaries of the materials research programs 
associated with each office and division are presented, including 
tables listing individual projects and the FY 1985 budgets for each. 
More details on the individual projects within the divisions and the 
specific tasks or subcontracts within the various projects are given 
in the paragraph descriptions. 


36235 (ORNL/M—151) Materials science and engineer- 
ing at the Oak Ridge National Laboratory. Abstracts. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract AC05- 
840R21400. 65p. (CONF- 860579—Absts.). NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE86011477. 
From Materials science and technology conference; Oak 
Ridge, TN, USA (14 May 1986). 
Abstracts of 31 papers are arranged under the following 
headings: surfaces and interfaces, advanced materials, and structural 
and electronic ceramics. (DLC) 


(ORNL/MC—85/4) Technical literature reference 


on, berry, F. 
oo (Oak Ridge National Lab., "IN (USA)). May 1986. 
Contract AC05-840R21400. 29p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE86011901. 
References are presented, together with abstracts, for 42 
ORNL publications and contributions in engineering materials, 
high-temperature materials, and materials science. 


36237 (UCRL—52000-86-3) Energy and Technology 
Review. (Lawrence Livermore National Lab., CA (USA)). 
Mar 1986. Contract W-7405-ENG-48. 53p. NTIS, PC A04/ 
MF AOI; 1; GPO Dep. File Number DE86012075. 

An overview is given of research programs at a two-stage 
light-gas gun facility. Representative gas-gun experiments are de- 
scribed, and the impact of this research on other LLNL programs 
and on high-pressure physics work in general are discussed. Par- 
ticular applications reported include: measurement of equations of 
state for various materials, synthesis and study of novel materials, 





36 MATERIALS 
3308 Alternative Fuels 


an. studies of high explosives. Specialized diagnostic techniques for 
gas-gun experiments are reviewed. (LEW) 


3601 Metals And Alloys 


REFER ALSO TO . TION(S) 35478, 35517, 35827, — 35829, 35830, 
35831, od an 15834, 35847, 35854, 35854, 35855, 35855, 35860, 35861, 
35870, 3 i, 35872 35877, 35902, 35902, 35907, 35018 35919, 35921, 
35935, 35038 35936 35942, 35944, 35949, 36038, 36121, 36210, 36318, 36414, 
36427, 36427, 36438, 36504, 36549, 36551, 36568, 36954, 37209 


36238 (AD-A—164602/5/XAB) Microwave effective 
linewidth in Co-Ta films. Kabos, P.; Kato, T.; Mi- 
zoguchi, T.; Patton, C.E. (Colorado State Univ., Fort Col- 
lins (USA ). Dept. of Physics). Sep 1984. 3p. NTIS, re 
A02/MF AO01. 

The effective linewidth method, originally developed to 
study microwave losses and microstructure in ferrites, has been ap- 
plied to amorphous Co-Ta metallic films for the first time. The ef- 
fective linewidth spectra reveal the presence of two magnon scat- 
tering relaxation processes in these films and are very sensitive to 
microstructure changes. The effective linewidth technique can 
therefore be used to study structural relaxation and recrystallization 
processes in amorphous alloys. 


36239 (AD-A—164656/1/XAB) Advances in the study of 
the mechanical behavior of materials. Final report, 15 June 
1981-30 September 1984. Ashbaugh, Noel E.; Khobaib, M.; 
Weerasooriya, T.; Hartman, George A.; Rajendran, A.M. 
(Dayton Univ., OH (USA). Research Inst.). Dec 1985. 138p. 
NTIS, PC A07/MF AO1. 

The design of high-performance aircraft engines requires the 
development of reliable life-prediction methodology to aid in the 
evaluation and safety of the critical gas-turbine engine components. 
A comprehensive multi-task research and development program 
was conducted to establish a sound life-prediction methodology. 
The program consisted mainly of : (1) Experimental investigations 
and analytical modeling of crack growth behavior; (2) Experimen- 
tal investigation of mechanical properties and performance charac- 
teristics of structural materials; (3) Environmental effect on elevat- 
ed-temperature mechanical behavior; and (4) Development of test 
techniques, upgrading, and maintenance of the AFWAL/MLLN 
Mechanical Test Facility. 


36240 (AD-A—165589/3/XAB) Electron-induced conduc- 
tivity of ALO; as pertaining to thermionic integrated circuits. 
Master's thesis. Peterson, P.J. (Naval Postgraduate School, 
oan CA (USA)). Dec 1985. 109p. NTIS, PC A06/ 

ts were conducted to measure the electron in- 
duced conductivity (EIC) of single crystal sapphire (AkOs) and po- 
lycrystalline alumina (Al,Os). The EIC is generated when the sam- 
ples are bombarded with high-energy electrons, utilizing the Naval 
Postgraduate School's S-band linear accelerator (LINAC). The 
EIC was measured at dose rate up to 6 x 107 rad (Si)/sec. The EIC 
for alumina was an order of magnitude smaller than the value for 
sapphire. The value calculated for alumina was 10,000 per ohm cm 
and 1000 per ohm cm for sapphire. The response of EIC to a given 
dose rate did not change as the dose accumulated. Surface fla- 
shover problems during electron irradiation were observed and are 
discussed. 


36241 (BNL—36402) Zinc electrode morphology. Quar- 
terly report, January 1-March 31, 1985. McBreen, J. (Brook- 
haven National Lab., Upton, NY (USA)). Apr 1985. Con- 
tract AC02-76CH00016. 4p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86008710. 

During the quarter most of the work was on a detailed in- 
vestigation of the effect of additions of AlCl; and AlBrs on zinc 
deposition on glassy carbon in ZnBrz electrolytes. 


36242 (CONF-851217—63) Interfacial reactions between 
amorphous W-Si thin films and polycrystalline overlayers. 
Thomas, R.E.; Perepezko, J.H.; Wiley, J.D. (Wisconsin 
Univ., Madison (USA). Materials Science Center). 1985. 
Contract FG02-84ER45096. 7p. NTIS, PC A02. File 
Number DE86008959. 
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From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Interactions between amorphous metal thin films and either a 
substrate or an overlayer can limit their effectiveness as diffusion 
barriers. We have found in previous studies that Au and Al poly- 
crystalline thin films in contact with amorphous W-Si lowers the 
crystallization temperature of the a-(W-Si) by at least 100C. In con- 
trast Cu and Mo have no apparent effect on the stability of the 
amorphous layer. The mechanisms leading to premature crystalliza- 
tion are not well understood. Amorphous W/sub .72/Si/sub .28/ 
was deposited by dc sputtering onto single crystal Si substrates. 
Overlayers of Al were then evaporated onto the W-Si. Using 
Auger electron spectroscopy depth profiling coupled with cross- 
section TEM, we have studied interfacial reactions between the 
amorphous layer and polycrystalline Al. Auger profiling results 
show that in the case of Al overlayers, W and Si diffuse out of the 
a-(W-Si) into the Al where WAli2 forms. These results can be ex- 
plained in the context of three binary diffusion couples, W-Si, W- 
Al, Al-Si, and the individual interactions associated with these cou- 
ples. 


36243 (CONF-860104—1) Relationship of an alloy’s me- 
chanical properties to its response to individual erosive parti- 
cle impacts. Keiser, J.R. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 16p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86011778. 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (29 Jan 1986). 

Deformation accompanying single-particle impacts was stud- 
ied on selected ductile metals to gain insight into the mechanisms of 
erosion and erosion-corrosion damage. We examined the effects of 
heat treatment and prior cold work on crater volumes and geome- 
tries left by the impact of hard spherical particles traveling at 
known velocities. One material was further characterized by hard- 
ness measurements in and near impact craters. Individual impact 
tests were run on a material that had been exposed to multiple-par- 
ticle impacts in a conventional erosion test apparatus. These test re- 
sults were used to evaluate current theories on the effects of the 
properties of target materials on erosion behavior. 20 refs., 9 figs., 4 
tabs. 


36244 (CONF-860316—9) Stability of multilayers for 
short-wavelength optics. Ziegler, E.; Lepetre, Y.; Schuller, 
LK.; Viccaro, P.J.; Spiller, E. (Argonne National Lab., IL 
(USA); IBM Watson Research Center, Yorktown Heights, 
NY (USA)). Mar 1986. Contract W-31-109-ENG-38. 8p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86012129. 

From Topical meeting on short wavelength coherent radi- 
ation; Monterey, CA, USA (24 Mar 1986). 

A variety of multilayer mirrors with transition metal absorb- 
er layers (W-C, Wre-C, Co-C, and Cr-C) have been fabricated and 
tested up to 1000 C using standard 0.20 x-ray diffraction, Debye- 
Scherrer scattering and microcleavage transmission electron mi- 
croscopy. The 0-20 x-ray diffraction during annealing shows the 
Bragg peak position to shift toward lower angles with increasing 
temperature. This irreversible shift starts at around 300 C and is 
equivalent to as much as 12% expansion of the multilayer period 
with a temperature change from ambient to 750 C. In all cases a 
crystallization occurs in the metal component between 650-750 C. 
The different types of crystalline compounds formed have been 
identified by the Debye-Scherrer technique. As a consequence of 
this crystallization abrupt changes occur in the multilayer structure. 
Electron microscopy shows that the surface roughness increases by 
formation of hillocks and the layered structure is destroyed. More- 
over the x-ray reflectivity decreases considerably. The expansion 
and crystallization are of great importance in cases where a precise 
multilayer period is required or in devices intended for high x-ray 
flux applications. 


36245 (CONF-860366—7) Stability of multilayers at high 
temperatures. Ziegler, E.; Lepetre, Y.; Schuller, I.K.; Spill- 
er, E. (Argonne National Lab., IL (USA); IBM Watson Re- 
search Center, Yorktown Heights, NY (USA)). 1986. Con- 
tract W-31-109-ENG-38. 10p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE86010526. 
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From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The temperature stability of metal (W, WRe, Co, Cr)-carbon 
multilayers has been studied using x-ray diffraction (0-20 and 
Debye-Scherrer) and electron microscopy. Results show that in all 
cases a crystallization occurs in the temperature range 650 to 
750°C. As a consequence of this crystallization, the layered struc- 
ture is destroyed, the surface of the film becomes rough and the x- 
ray reflectivity is considerably reduced. These results imply that ef- 
ficient cooling or new multilayer structures will have to be devel- 
oped for use at high temperatures or under high x-ray incident flux. 


36246 (CONF-860421—50) Helium effects on void for- 
mation in 9Cr-IMoVNb and 12Cr-IMoVW irradiated in 
HFIR. Maziasz, P.J.; Klueh, R.L.; Vitek, JM. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract ACO05- 
840R21400. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86011766. 

From 2. international conference on fusion reactor materials 


eae on, IL, USA (13 A Va 198 
Up to 2 wt % Ni was add t-IMoVNb and 12Cr- 


1MoVW ferritic steels to increase helium production by transmuta- 
tion during HFIR irradiation. The various steels were irradiated to 
~39 dpa. Voids were found in all the undoped and nickel-doped 
steels irradiated at 400°C, most of them at 500°C, but not in any of 
them at 300 or 600°C. Bubble formation, however, was increased at 
all temperatures in the nickel-doped steels. Maximum void forma- 
tion was found at 400°C, but swelling remained less than 0.5% 
even with up to 440 appM He. Irradiation at 300 to 500°C caused 
dissolution of as-tempered MasC¢ precipitates and coarsening of the 
lath/subgrain structure in the 9-Cr steels, whereas the microstruc- 
ture generally remained stable in the 12-Cr steels. Irradiation in this 
temperature range also causd compositional changes in the as-tem- 
pered MC phase in all the steels, and produced combinations of fine 
MeC, G, and MeX precipitates in various steels. The subgrain 
boundaries appear to be strong sinks that enhance resistance to void 
formation. Higher helium production during irradiation appears to 
shorten the incubation period for void formation. The effects of 
helium on steady state void swelling behavior, however, remain un- 
known. 


36247 (CONF-860421—52) Mechanism of swelling © f 
pression in phosphorous-modified Fe-Ni-Cr alloys. Lee, E.H. 
Mansur, L.K. (Oak Ridge National Lab., TN (USA). 1986. 
Contract AC05-840R21400. 25p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE8601 1782. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); ie IL, USA (13 Apr 1986). 

Five simple alloys were ion at 948°K in an experi- 
ment designed to investigate the mechanism of swelling suppression 
associated with phosphorous additions. One of the alloys was the 
simple ternary Fe-15Ni-13Cr, another had 0.05% P added and the 
other three had further additions of the phosphide precipitate-form- 
ing elements Ti and/or Si. Ion irradiations were carried out with 
heavy ions only (Ni or Fe) or with heavy ions followed by dual 
heavy ions and helium. The ternary with and without P swelled 
readily early in dose with or without helium. The other three alloys 
only showed swelling in the presence of helium and exhibited a 
long delay in dose prior to the onset of swelling. These displayed 
fine distributions of Fe.P type phosphide precipitates enhanced by 
irradiation. The phosphide particles gave rise to very high concen- 
trations of stable helium filled cavities at the precipitate matrix 
interfaces. The results were analyzed in terms of the theory of 
cavity swelling. The accumulation of the critical number of gas 
atoms in an individual cavity is required in the theory for point 
defect driven swelling to begin. It is concluded that the primary 
mechanism leading to swelling suppression is therefore the dilution 
of injected helium over a very large number of cavities. It is sug- 
gested that this mechanism may offer a key for alloy design for 
swelling resistance in high helium environments. 


36248 (CONF-860421—53) Fatigue behavior of irradiated 
helium-containing ferritic steels for fusion reactor applica- 
tions. Grossbeck, M.L.; Vitek, J.M.; Liu, K.C. (Oak Ridge 


National Lab., TN (USA)). 1986. Contract ACO05- 
840R21400. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011973. 
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From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

The martensitic alloys 12Cr-IMoVW and 9Cr-IMoVNb 
have been irradiated in the High Flux Isotope Reactor (HFIR) and 
subsequently tested in fatigue. In order to achieve helium levels 
characteristic of fusion reactors, the 12Cr-IMoVW was doped with 
1 and 2% Ni, resulting in helium levels of 210 and 410 at. ppM at 
damage levels of 25 dpa. The 9Cr-IMoVNb was irradiated to a 
damage level of 3 dpa and contained <5 at. ppM He. Irradiations 
were carried out at 55°C and testing at 22°C. No significant 
changes were found in 9Cr-IMoVNb upon irradiation at this 
damage level, but effects that could possibly be attributed to helium 
were found in 12Cr-IMoVW. Levels of 210 and 410 at. ppM He 
produced cyclic strengthening of 29 and 34% over unirradiated 
nickel-doped materials, respectively. This cyclic hardening attribut- 
able largely to helium resulted in degradation of the cyclic life. 
However, the fatigue life remained comparable to or better than 
unirradiated 20%-cold-worked 316 stainless steel. 


36249 (CONF-860522—12) High plasma-flux elevated 
temperature sputtering of Cu-Li alloys. Krauss, A.R.; Gruen, 
D.M.; Mendelsohn, M.H.; Conn, R.; Goebel, D.; Hirooka, 
Y.; Leung, K. (Argonne National Lab., IL (USA); Califor- 
nia Univ., Los Angeles (USA)). 1986. Contract W-31-109- 
ENG-38. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012120. 

From 7. international conference on plasma surface interac- 
tions in controlled fusion devices; Princeton, NJ, USA (5 May 
1986). 

” Copper-lithium alloys ranging in composition from 3 to 12 
at. % Li have been exposed to sputtering by 3 x 10'*- 6 x 10?” 100 
eV He+/cm?-sec at temperatures of 300 to 500°C at the UCLA 
PISCES plasma device. Weight loss and optical spectroscopy tech- 
niques were used to determine the sputtering-induced erosion of the 
binary alloys relative to pure copper. It was found that the weight 
loss of the alloy and the amount of copper in the plasma as meas- 
ured by emission spectroscopy never exceeded that of pure copper 
and in some cases was reduced by a factor of five or more. Post- 
irradiation analysis by Auger electron spectroscopy and scanning 
electron microscopy show a correlation between lithium surface de- 
pletion, surface roughening, weight loss, and partial erosion yields 
as measured by plasma emission spectroscopy. 


36250 (CONF-860540—4) Corrosion of iron in molten 
carbonates at 650°C. Hsu, H.S.; DeVan, J.H.; Howell, M. 
(Oak Ridge National Lab., TN (USA)). May 1986. Contract 
AC05-840R21400. 2ip. NTIS, PC A02/MF AO01; 1; GPO 
Dep. File Number DE86011502. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA — _ 1986). 

In order to define and study the mechanisms that control the 
corrosion of current collector materials in molten carbonate fuel 
cells, the corrosion of iron with LixCOsK2COs melts was investi- 
gated. Thermochemical calculations were used to identify equilibri- 
um corrosion products and establish phase stability diagrams for the 
Fe-Li-K-C-O system at 650°C. With the aid of these phase stability 
diagrams, the corrosion kinetics and scale morphologies were exam- 
ined. The corrosion of iron with a 2.0-mg/cm? carbonate deposit 
under 20% O2-(0.01 to 50)% CO:-Ar proceeded according to a par- 
abolic rate law. The corrosion rate was controlled by the diffusion 
of iron cations through FeO and FesQ, inner layers. The formation 
of a porous LiFesOs-Fe2Os-KFeO, outer layer explained the differ- 
ence in reaction rates between the corrosion of iron with the car- 
bonate and the oxidation of iron. The corrosion of iron with the 
carbonate deposit under PO2 < 0.1 atm followed a linear rate. The 
controlling step was the time required for dissolving oxygen from 
the gas phase into carbonate. In the latter condition the corrosion 
of iron with a carbonate film was much slower than the oxidation 
of iron. 


36251 (CONF-860540—5) Non-parabolic growth in the 
sulfidation of iron. McKee, R.A.; Nguyen, T.A.; Hobbs, 
L.W. (Oak Ridge National Lab., TN (USA); Massachusetts 
Inst. of Tech., Cambridge (USA)). 1986. Contract AC05- 
840OR21400. 8p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86011764. 
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From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

We present data that allow us to make a careful comparison 
between fundamental reaction kinetics and observations of the 
“time dependence” of iron sulfidation. These data are weight gain 
measurements, microstructural observations, and specimen geome- 
try studies for iron reacting with sulfur vapor that has come either 
from H2/HeS mixtures or from pure sulfur vapor. We can report 
three facts: (a) the fundamental reaction of iron to iron sulfide is 
parabolic at high temperatures (550 to 800°C, 10~* to 10? Pa); (b) 
the absolute reaction rate is the same whether the reaction occurs 
in pure sulfur vapor or in He/H2S mixtures; and (c) weight gain 
measurements cannot be systematically corrected to “parabolic” 
rates using specimen or area correction arguments. 


36252 (CONF-860594—6) Electrochemical effects on 
weld pool chemistry in submerged arc and dc electroslag 
welding. Blander, M.; Olson, D.L. (Argonne National Lab., 
IL (USA); Colorado School of Mines, Golden (USA). 

of Metallurgial ineering). 1986. Contract W-31- 
109-ENG-38. 9p. NTIS, A02/MF A0O1; 1; GPO Dep. 
File Number DE86012117. 

From ASM international trends in welding research meeting; 
Gatlinburg, TN, USA (18 May 1986). 

Electrochemical reactions could be an important factor gov- 
erning the chemistry of weld pools in dc welding. The anodic reac- 
tion at the weld wire-slag interface leads to a relatively high Poz 
which leads to the formation of an oxide nO* + M(metal) — 
MO/sub n/ + 2ne where M is a metal at the weld wire-slag inter- 
face and n is related to the valence of M in the oxide. After the 
molten weld wire forms a droplet which separates from the wire, 
the electrochemical reaction ceases and the oxide dissolves in the 
flux. The cathodic reactions at the weld pool lead to the electrode- 
position of metals M* (slag) + 2e —- M(metal); Si* (slag) + 4e > 
Si(metal) where M can be Fe**, Mn”. or other metals which are 
electrodeposited at the interface. The relative amounts of all these 
deposits wil be readjusted by chemical reactions such as Si(metal) 
+ 2MO(slag) — SiO.(slag) + 2M(metal); Mn(metal) + FeO(slag) 
—> MnO(slag) + Fe(metal). The resultant changes in the composi- 
tions of the weld metal and the slag depend on the rates of the 

ition reactions relative to the rates of the back reac- 
tions. If the proposed mechanism is correct, experimental data 
would indicate that both the electrochemical and back reactions 
appear to be important. Analogous electrochemical reactions can 
occur at metal-plasma interfaces. 


36253 (CONF-860607—1) in 
combustion environments. Federer, J.L.; Robbins, oad 
Parks, W.P. Jr.; Reid, J.S. (Oak Ridge National Lab., 
as Babcock and Wilcox Co., Lynchburg, VA (USA). 

86. Contract AC05-840R21400. 8p. NTIS, PC A02/MF 
AOL, 1; GPO Dep. File Number DE86011771. 

From 8. annual energy technology conference; Houston, 
TX, USA (17 Jun 1986). 

Degradation mechanisms in conventional refractories, struc- 
tural ceramics, and metallic alloys were revealed by examination of 
materials exposed to industrial and synthetic flue gases. Deteriora- 
tion of refractory oxides and oxide structural ceramics involved 
formation of new liquid, glass, and solid phases, which resulted in 
loss of structural integrity. Destructive stresses associated with 
volume changes in the case of new solid phases were sometimes in- 
creased by thermal cycling. In the case of silicon carbide ceramics 
the viscosity of the normally protective oxide film was lowered by 
reaction with alkali oxides, which resulted in enhanced oxygen dif- 
fusion and active oxidation. Silicon carbide was also attacked by 
halide-containing atmospheres. Degradation was also caused by ex- 
cessive temperatures, thermal cycling, and stresses caused by adher- 
ing slags. Several types of degradation mechanisms were observed 
in metallic alloys including breakaway oxidation, intergranular oxi- 
dation and attack, and sulfidation-oxidation. 


36254 (CONF-860876—1) Deformation behavior of 
powder metallurgy Ni;Al-Hf-B. Sikka, V.K.; Loria, E.A. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 25p. NTIS, PC A02/MF AO01; 1; GPO 
Dep. File Number D 11508. 
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From 25. annual conference on metallurgists; Toronto, On- 
tario, Canada (17 Aug 1986). 

Boron-doped NisAl-Hf processed by powder metallurgy 
technology exhibits superplastic behavior within certain strain rates 
of isothermal tension and compression. A fine, equiaxed grain size 
provided the optimum conditions. In this investigation, that grain 
size was 6 zm in as-extruded bar stock. The strain rate dependence 
of flow stress in tensile testing at 950 to 1150°C confirmed the limi- 
tations for hot working as opposed to cold working. As in other 
products, the P/M product shows intergranular fracture and limited 
ductility above 800°C under conventional strain rates. However, 
the results on the P/M product exhibit superplasticity (> 100%) in 
tensile testing at strain rates below 10~‘/s. These results provided 
the opportunity: for fabrication by hot isothermal forging. In two 
different press operations, isothermal forging of small cylinders cut 
from as-extruded bar stock revealed no peripheral cracking via 
60% compression tests at strain rates of 0.5 and 0.1/min at 1100°C. 
In some tests, the cylinders were compressed without cracking at a 
strain rate of 2 x 10~*/s, one order of magnitude faster than the op- 
timum strain rate in tensile testing. Isothermal forging of a proto- 
type turbine disk was demonstrated by compression of the same 
size cylinders in a closed die at 1100°C and strain rate of 0.5/min. 
The excellent surface and precise detail of the contours that can be 
obtained with P/M NisAlI-Hf-B, in this simple forming operation, 
are noteworthy. Even though isothermal forging is possible at a 
strain rate as high as 1.0/min at 1100°C, both forging sources 
prefer a strain rate of 0.5/min for overall performance on a com- 
mercial-scale press. 


36255 (CONF-8603121—2) Band description of materials 
with localizing orbitals. Koelling, D.D. (Argonne National 
Lab., IL (USA)). Mar 1986. Contract W-31-109-ENG-38. 
3lp. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE86010529. 

From Special Sanibel symposium; St. Augustine, FL, USA 
(8 Mar 1986). 

Density functional theory is a form of many-body theory 
which maps the problem onto an equivalent single particle-like 
system by limiting to the ground state (or some limited ensemble). 
So it should be surprising that this ground state theory could have 
any relevance whatsoever to the excitation properties of a material 
- and yet it does when used carefully. However, the most interest- 
ing materials involve active orbitals which are at least partially lo- 
calized in space and this has profound effects both on the ground 
state and the excitation spectrum. My long term interest is in Ce 
and actinide compounds such that the popular concerns are mixed 
valence, heavy fermions, and the various forms of magnetic transi- 
tions. Band structure calculations can give a great deal of informa- 
tion concerning the mechanisms and degree of the localization as 
shown by examples using the Ce and U Lk structured materials 
and the Ce cubic Laves phase materials. There are some difficulties 
due to an incomplete knowledge of the functionals involved which 
causes an underestimate of the local character. This is illustrated 
and discussed. 


36256 (DOE/ER/45096—T3) Stability of amorphous 
metal films on semiconductor ne report, 
January-December 1985. Wiley, J.D.; Perepezko, J.H. (Wis- 
consin Univ., Madison (USA)). 15 Jan 1986. Contract 
FG02-84ER45096. 8p. NTIS, PC A02. File Number 
DE86012203. 

The primary goals involved overlayer and substrate studies. 
These studies have concentrated on two amorphous alloy systems: 
the Ni-Nb system (a transition metal-transition metal system) and 
the W-Si system (a metal-metalloid system). Considerable progress 
has been made in the identification of reactive overlayer/amor- 
phous alloy/substrate combinations and in understanding the reac- 
tion paths and mechanisms of specific systems. This work has re- 
sulted in 4 publications that are included as Appendices and consti- 
tute the bulk of this report. Here, only a few highlights and results 
not yet published will be summarized. 
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36257 (DOE/ER/45101—1) Comparison of the effects of 
alloyed molybdenum and aqueous molybdate on the pitting re- 
sistance of iron-chromium alloys. Final technical report. Wis- 
trom, R.E.; Duquette, D.J. (Rensselaer Polytechnic Inst., 
Troy, NY (USA). Dept. of Materials or [1985]. 

Contract FG02-84ER45101. 2ip. NTIS, PC A02/MF A011; 

GPO Dep. File Number DE860! 1918. 

Electrochemical techniques were employed to compare and 
contrast the roles of alloyed Mo and aqueous MoO,” in enhancing 
pitting resistance of ferritic stainless steels in neutral chloride solu- 
tions at 80°C. Results indicate that alloyed Mo inhibits pitting in 
0.14N and 1N chloride solutions while aqueous MoO,” inhibits in 
the dilute Cl~ solution only. Prepassivation experiments show that 
the major role of high Cl~ concentrations is to prevent MoO,” 
from forming a passive film rather than in attacking the film after it 
has formed. Alloyed Mo and aqueous MoO,” both inhibit pitting 
through incorporation into the passive film but incorporation from 
the solution is easily influenced by solution variables such as chlo- 
ride concentration. 


36258 (DOE/ER/45167—3) Growth of cracks under far- 
field cyclic compressive loads: numerical and experimental re- 
sults. Holm, D.K.; Blom, A.F.; Suresh, S. (Brown Univ., 
Providence, RI (USA). Div. of Engineering; Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Aeronautical Materi- 
als and Structures; Aeronautical Research Inst. of Sweden, 
Bromma). Jun 1985. Contract FG02-84ER45167. 26p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE86010279. 

Crack growth from a notch-tip, under the influence of fully 
compressive far-field cyclic loads, is investigated both numerically 
and experimentally in notched specimens of a lower strength steel 
and an aluminum alloy. Such cracks, emanating from the root of 
the notch, progressively decelerate until complete crack arrest 
occurs. Analyses of the stress state along the crack plane indicate 
that while the extent of the residual tensile stress field diminishes 
with an increase in crack length, there is a progressive increase in 
crack closure during crack advance. Approximate numericai calcu- 
lations of the crack closure loads are in reasonable agreement with 
experimental results. 


36259 (DOE/ER/45170—T1) Theoretical studies on the 
structures of insulating and metallic glasses. Annual progress 
report, July 1, yma 1986. Ching, W.Y. (Missouri 
Univ., Kansas Ci ty (USA)). Jan 1986. Contract FG02- 
84ER45170. 14p. NIIS, PC A02/MF A01; GPO Dep. File 
Number DE8601 1484. 

This is the second year of a three-year project to study the 
electronic and structural properties of glassy systems by means of 
large scale theoretical calculations. The major accomplishments 
covered in this report are: completion of study of electronic struc- 
tures of Ni/sub x/P/sub 1-x/ metallic glasses; completion of the 
construction of periodic structural models for (NazO)(SiO2): insulat- 
ing glass; construction of the cannonical potentials for all the metal- 
lic elements in the periodic table with atomic number Z up to 55; 
initiation of electronic and magnetic property studies of some inter- 
metallic compounds with complex structures; and implementation 
of a newly developed orbital-charge self-consistent procedure into 
the OLCAO calculation and the successful extension of the 
OLCAO codes to f-electron systems. 


36260 (DOE/ER/52089—T1) Effect of strain rate and 
ae eee V long range ordered 
alloys. Final report. Chin, B.A.; Wilcox, R.C.; Lin, H.T. 
(Auburn Univ., AL (USA). Dept. of Mechanical eer- 
ing). Dec 1985. Contract AS05-82ER52089. 53p. S, PC 
A04/MF A0O1; 1; GPO Dep. File Number DE86011967. 
This final report describes the effects of strain rate, tempera- 
ture and long-term thermal aging on the properties of the 
(Fe,Ni)sV long range ordered (LRO) alloys. Tensile tests were per- 
formed at room and elevated temperature, and at different strain 
rates. The macroscopic and microscopic deformation and fracture 
characteristics, along with controlling mechanisms, were examined 
using scanning electron microscopy techniques. The ordered alloys 
were found to have good high-temperature strength compared to 
conventional fusion alloys such as 316SS. Additionally, the mechan- 
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ical properties were shown to be insensitive to strain rate and long- 
term thermal aging. Scanning electron microscopy analyses showed 
that the deformation and fracture mechanisms change as a function 
of strain rate, temperature and aging time. 


36261 (EPRI-AP—4477, pp 8.1-8.23) Necking and frac- 
ture in creep solids, constitutive modelling and 
analysis. Levy, A.J. (Syracuse Univ., NY). Apr 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 = 1985). 

ertiary creep and necking of bars composed of creep dam- 
aging material are investigated subject to the condition of constant 
applied load. The creep-damage constitutive model proposed in this 
paper is based on the concept of constrained cavity growth which 
characterizes the phenomenon of grain boundary cavitation in poly- 
crystalline metals under creep conditions. For a perfect bar, tertiary 
creep arises from the interaction of cavitation with the geometrical 
effect of uniform thinning of the area cross section. When polycrys- 
talline metal bars are stretched by constant forces and at apprecia- 
ble temperatures (on the order of 1/2 the melting temperature) an 
accelerated strain rate (tertiary creep) is observed prior to fracture. 
The work outlined in this paper gives an indication of the kind of 
creep fracture behavior to be expected from materials which 
damage due to grain boundary cavitation. Refinements in both the 
constitutive model and the instability analysis will yield more de- 
tailed information of the necking and fracture process for a broader 
stress-temperature regime. The constitutive model used in the 
above analysis was based on the limiting case of completely con- 
strained cavity growth i.e., cavities grow solely by dislocation 
creep. Further refinements of these models might include the ef- 
fects of nonuniform cavity growth on the individual grain bound- 
aries, a strain dependent nucleation rate giving rise to growth con- 
trolled as opposed to nucleation controlled fracture, and power law 
creep breakdown occurring at large stresses. 21 refs., 6 figs. 


36262 (EPRI-AP—4477, pp 9.1-9.22) Fatigue crack 
temperature. Bassani, 


growth at elevated J.L.; Saxena, A. 
(Georgia Institute of Technology, Atlanta). Apr 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 

An extensive review of elevated temperature fatigue crack 
growth rate data was made. The data base consisted of fatigue 
crack growth behavior of Cr-Mo-V steels in the frequency range 
from one cycle per second to one cycle per twenty four hours. 
Other materials for which data were presented include 304 stainless 
steel, IN718 and Astroloy. Loading frequency and waveform were 
shown to have significant effects on the fatigue crack growth be- 
havior at elevated temperature. These time-dependent effects were 
linked to creep damage and/or environmental attack in the crack 
tip region. From the data trends it was argued that although there 
is considerable synergism between environmental attack and creep 
damage, only one of the two damage mechanisms is rate control- 
ling for a given material-environmental and temperature condition. 
The data trends established above were used to evaluate two 
models proposed earlier for predicting the influence of frequency 
and waveform on the elevated temperature fatigue crack growth 
behavior. The models were shown in Reference 1 to predict the 
crack growth behavior very well. Analytical models for predicting 
creep crack extension by grain boundary cavity growth process 
were adapted to cyclic loading. From these analytical models it 
was possible to derive- equations for predicting fatigue crack 
growth behavior which were very similar to the semi-empirical en- 
gineering models. 26 refs., 9 figs. 


36263 (EPRI-AP—4477, pp 10.1-10.14) Crack propaga- 
tion in a coupled thermo-mechanical system of nonlinear 
media, Ouyang, C. (Fudan Univ., Shanghai, Peoples Repub- 
lic of China). Apr 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920264. 
(CONF-8508 146—). 
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ae Minnowbrook conference on life prediction for high 
perature gas turbine materials; Blue Mountain Lake, NY, USA 
7 ——- 

some engineering problems, thermo-mechanical coupling 
is important and may not be ignored. This paper deals with the 
crack propagation problem in a coupled thermomechanical system 
of nonlinear media. Various nonlinear media, including nonlinear 
elastic and elastic-plastic cases; have been considered and the relat- 
ed path-independent integrals are given. To explain the physical 
meaning of these integrals, a notched specimen has been consid- 
ered, and the dynamical crack extension force in a coupled thermo- 
mechanical system is shown to equal this integral. Thus, we could 
consider such integrals as a nonlinear fracture criterion for coupled 

thermomechanical fracture dynamics. 


36264 (EPRI-AP—4477, pp 12.1-12.25) Study of the 
creep deformation and rupture behavior of notched bars of 
IN-X750 with the dc potential drop. Vasatis, I.P.; Pelloux, 
R.M. (Massachusetts Institute of Technology, Cambridge). 
Apr 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920264. (CONF-8508146—). 
From Minnowbrook conference on life prediction for high 
temperature turbine materials; Blue Mountain Lake, NY, USA 


(27 Aug 1985). 

creep rupture behavior of circumferentially notched 
bars of IN-X750 is studied with the aid of the dc potential drop 
technique. Tests are performed on circular and British standard 
notched specimens at 700°C. The dc potential drop measures the 
strain across the minimum cross section of the notch, detects the 
formation of a single crack at the root of the notch, and monitors 
crack propagation. The creep strain versus time curves for the 
notched specimens are analyzed and related to uniaxial creep data 
using the principles of continuum-damage mechanics. A measure of 
the stress component controlling the stress rupture behavior of IN- 
X750 is obtained, thus providing a way to predict the rupture be- 
havior of notched bars from uniaxial rupture data. 18 refs., 14 figs. 


36265 (EPRI-AP—4477, pp 13.1-13.16) Oxidation accel- 

erated fatigue crack nucleation and ion, Liu, H.W.; 

Oshida, Y. (Syracuse Univ., NY). Apr 1986. Research Re- 

= Center, Box 50490, Palo Alto, CA 94303. File 
umber T186920264. (CONF- 8508 146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 ~~ 1985). 

fatigue life at elevated temperatures is often shortened by 
oxidation. Grain boundary oxidation penetrates deeper than surface 
oxidation. Therefore, grain boundary oxide penetration could be 
the primary cause of accelerated fatigue crack nucleation and prop- 
agation, and the shortened fatigue life at elevated temperatures. 
Grain boundary oxidation kinetics was studied and its statistical 
scatter was analyzed by Weibull’s distribution function. The effects 
of grain boundary oxidation on shortened fatigue life were analyzed 
and discussed. A model of intermittent microruptures of the grain 
boundary oxide was proposed for the fatigue crack growth in the 
low frequency region. The proposed model is consistent with the 
observations that fatigue crack growth rate in the low frequency 
region with hold time at K/sub max/ is inversely proportional to 
a frequency and that crack growth is intergranular. 23 refs., 5 


36206  (EPRI-AP—4477, pp 16.1-16-18) Fatigue damage 


characterization by x-ray and failure probability. 
Weiss, V.; Oshida, Yoshiki. (Syracuse Univ., NY). Apr 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920264. (CONF-8508146—). 
nine Minnowbrook conference on life prediction for high 
perature gas turbine materials; Blue Mountain Lake, NY, USA 
7 — 
x-ray diffraction method for the non-destructive determi- 
nation of fatigue damage is described. The method is demonstrated 
on the aluminum alloy Al-7050 and is based on determining disloca- 
tion densities in the surface and in the near surface (150 ym below 
the surface) region. The dislocation densities are determined via the 
Warren-Averbach analysis. A linear relationship was found be- 
tween the subsurface to surface dislocation density ratio and the 
failure life. This subsurface to surface dislocation density ratio also 
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serves as an excellent indicator of the failure probability, which has 
been demonstrated through the results of over 100 tests on Al-7050 
under constant and variable amplitude bend cycling including vari- 
ous stress states between o2/o1 = O and on/oi1 = 1/2 (plane 
strain). There are indications that this method, developed for Al 
alloys is also applicable to steels and possibly to high temperature 
alloys, where creep and fatigue interactions play an important part. 
17 refs., 11 figs., 1 tab. 


36267 (EPRI-AP—4477, pp 17.1-17.6) Design consider- 
ations for fatigue of imperfect materials. Domas, P. (General 
Electric Co., Cincinnati, OH). Apr 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 

Advanced structural materials and components contain in- 
herent imperfections that are becoming the limiting design feature 
as material capability limits are approached. Fatigue life predictions 
under these circumstances must recognize the presence of these im- 
perfections as life limiting features. Fracture mechanics coupled 
with conventional fatigue life methods offers a potential means of 
addressing this problem, but some significant uncertainties relating 
to imperfection crack like behavior remain to be answered for a 
wide range of materials, imperfections and applications. An inte- 
grated concept of material damage accumulation from first cycle 
through incubation or crack formation to crack growth and failure, 
that contains a consistent recognition of the potential for initial im- 
perfections and assesses damage tolerance capability, is necessary. 


36268 (EPRI-AP—4477, pp 18.1-18.25) Perspectives in 
creep and stress rupture. Woodford, D.A. (General Electric 
Co., Schenectady, NY). Apr 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920264. (CONF-8508146—). 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985), 

me of the important factors related to creep testing of 
alloys and the use of the experimental data in design and analysis 
are reexamined. The constant load creep test is shown to be com- 
plex, involving a changing stress and strain rate. Nevertheless, in 
addition to providing useful design data, it can also give informa- 
tion regarding strain rate sensitivity and plastic instability. To de- 
velop the data necessary for nonlinear analysis involving complex 
stress or stress gradients, however, the history dependence of defor- 
mation must be recognized. Some useful features of the stress relax- 
ation test may be utilized in this respect. A simple generic paramet- 
ric method is described for representing data at different tempera- 
tures. However, it is pointed out that rupture life in a smooth bar 
specimen may not be an appropriate measure of remaining life in a 
component where discrete cracking may be the major concern. Fi- 
nally, it is shown that test environment (and operating environ- 
ment) may have a profound effect on sustained load crack growth 
and should be recognized in life prediction methods. 44 refs., 16 
figs., 1 tab. 


36269 (EPRI-AP—4477, pp 19.1-19.7) Effects of cavita- 
tion on high-cycle fatigue life. Majumdar, S. (Argonne Na- 
tional Lab., IL). Apr 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920264. 
(CONF-8508146—). Contract W-31-109-ENG-38. 

From Minnowbrook conference on life prediction for high 
temperature gas turbine materials; Blue Mountain Lake, NY, USA 
(27 Aug 1985). 

Cavitation of polycrystalline materials due to creep loading 
is usually modeled as the nucleation and growth of grain boundary 
cavities. Although some variability in cavitation is expected, almost 
all creep cavitation models assume that failure of the specimen is 
due to simultaneous coalescence of cavities on all boundaries 
normal to the maximum tensile stress direction. Thus, cavitation 
damage at any instant prior to failure is often correlated with the 
area fraction of cavities, which grows from an initial value of zero 
to some critical value (typically 0.25) at the end of life. The homo- 
geneity in cavitation has a significant impact on the interaction be- 
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tween small amounts of creep damage and high-cycle fatigue life. 
In the absence of creep damage, high-cycle fatigue life is spent 
mostly in initiating a crack at the surface of the specimen. Howev- 
er, when creep damage is present, cracks may be initiated inter- 
granularly by cavity coalescence very early in life. Once initiated, 
the crack can propagate during high-cycle fatigue loading and thus 
reduce the high-cycle fatigue life by large factors which are far in 
excess of those predicted by the linear damage rule. In design cal- 
culations, the low-cycle creep-fatigue damage analysis is often done 
independently of the high-cycle analysis. The present results show 
that these two damage processes are not independent and may have 
large interactive effects which should be considered in design. 2 
refs., 3 figs. 


36270 (LBL—21303) Design of strong, ductile, HSLA 
and dual phase steels. Thomas, G. (Lawrence Berkeley Lab., 
CA (USA)). Jan 1986. Contract AC03-76SF00098. 3i1p. 
(CONF-860174—1). NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE8601 1313. 

From 1. Indo/US workshop on iron and technology; 
Ranchi, India (6 Jan 1986). 

This paper summarizes our alloy design programs at Berke- 
ley which utilize the concept of two-phase steels as a means of opti- 
mizing these mutually exclusive properties. The underlying princi- 
ple here is to design composite microstructures whereby the advan- 
tages of the second phase are optimized while the less desirable fea- 
tures of this phase are simultaneously mitigated by the presence of 
the other constituent phase. The size, distribution, shape and 
volume fraction of the second phase critically control the mechani- 
cal properties, especially fracture and fatigue of the dual phase sys- 
tems. As a consequence, these structures offer a degree of metallur- 
gical flexibility that is absent in single phase structures or in many 
precipitation strengthened systems, for attaining optimum sets of 
mechanical properties. Examples are presented here of martensite/ 
austenite (~2 to 5%) mixtures designed for optimum combinations 
of high strength, toughness, and wear properties in medium carbon 
steels, e.g., for mining and agricultural applications, and martensite/ 
ferrite (~ 80%) structure for high strength, cold formability and im- 
proved low temperature ductility in low carbon steels. Applications 
to sheet, line pipe rods and wires will be demonstrated for the latter 
class of steels. 


(LBL—21418) Effect of laser hardening on micros- 
tructure and wear in medium carbon/chromium 
steels. Kusinski, J.; Thomas, G. (Lawrence Berkeley Lab., 
CA (USA)). Apr 1986. Contract AC03-76SF00098. 22p. 
(CONF-860620—6). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86012021. 

From Society of Photo-Optical Instrumentation Engineers 
international symposium: os in optical and optoelectronic ap- 
plied sciences and engineerin SEM § , Canada (2 Jun —- 

Metallographical (opti (optical, , Spectroscopic, abra- 
sive wear resistance and microhardness investigations of Fe/Cr/ 
Mn/C steels heat treated by a continuous CO: laser are described. 
Laser hardening resulted in wear resistance of 1.4 to 1.6 times 
better than.that of conventionally hardened steels. Laser melting 
followed by rapid solidification allows formation of a solidified 
layer with high wear resistance only when the scanning velocity 
and mass of the samples were sufficient to realize high cooling 
rates. The variations in the wear resistance and microhardness with 
distance from the heated surface were similar. The grain refinement 
caused by rapid laser-heating and high stresses induced during cool- 
ing create essentially fine, highly dislocated lath and internally 
twinned martensites with some amount of stable, interlath retained 
austenite. This structure has in turn beneficial effects on wear resist- 
ance and Laser-heat treatment for deep melting of the 
surface layers of the steels shows only a small improvement in wear 
resistance. Such heat treatment results in delta ferrite retention 
(10Cr steel) and chromium segregation to cell boundaries. 


26272 (N—86-19673) Short course on fracture and frac- 
ture mechanics of metallic materials. Wanhill, R.J.H. (Na- 
tional A Lab., Amsterdam (Netherlands)). Mar 
1984. 82p. R-MP—84045-U). NTIS, PC AO5/MF AO1. 

The visual presentation sheets of a course on fracture and 
fracture mechanics in metallic materials are reproduced. The course 
includes an introduction to fracture mechanics; fracture mechanisms 
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in metallic materials; and the influence of material behavior on frac- 
ture mechanics properties. The course reviews the relations be- 
tween fracture mechanics properties (especially those measured 
under nominally linear elastic conditions), fracture mechanisms, and 
microstructures of structural metallic materials. 


36273 (N—86-21952) Anisotropic constitutive model for 
nickel base single crystal alloys: development and finite ele- 
ment implementation. Final Report. Dame, L.T.; Stouffer, 
D.C. (Cincinnati Univ.. OH (USA)). Mar 1986. 130p. 
(NASA-CR—175015). NTIS, PC A07/MF AO1. 

A tool for the mechanical analysis of nickel base single crys- 
tal superalloys, specifically Rene N4, used in gas turbine engine 
components is developed. This is achieved by a rate dependent an- 
isotropic constitutive model implemented in a nonlinear three di- 
mensional finite element code. The constitutive model is developed 
from metallurigical concepts utilizing a crystallographic approach. 
A non Schmid’s law formulation is used to model the tension/com- 
pression asymmetry and orientation dependence in octahedral slip. 
Schmid's law is a good approximation to the inelastic response of 
the material in cube slip. The constitutive equations model the ten- 
sile behavior, creep response, and strain rate sensitivity of these 
alloys. Methods for deriving the material constants from standard 
tests are presented. The finite element implementation utilizes an 
initial strain method and twenty noded isoparametric solid ele- 
ments. The ability to model piecewise linear load histories is includ- 
ed in the finite element code. The constitutive equations are accu- 
rately and economically integrated using a second order Adams- 
Moulton predictor-corrector method with a dynamic time incre- 
menting procedure. Computed results from the finite element code 
are compared with experimental data for tensile, creep and cyclic 
tests at 760 deg C. The strain rate sensitivity and stress relaxation 
capabilities of the model are evaluated. 


36274 (NUREG/CR—4539) Investigation of tearing in- 
stability in ASTM A106 steel. Link, R.E.; Hays, 
R.A. (David W. Taylor Naval aa ae Research and Develop- 
ment Center, Annapolis, MD (USA)). May 1986. 25p. 
NTIS, PC A02/MF AOl1 - GPO. File Number T186901466. 

An experimental investigation was performed to evaluate 
tearing instability theory by varying the applied tearing modulus, 
T/sub applied/, so that fracture instability would be initiated at 
various levels of stable crack extension. This is an extension of past 
investigations of tearing instability theory in that crack extension 
was monitored continuously using the dc potential drop technique, 
enabling the applied and material tearing moduli to be calculated at 
the point of instability. The results of this investigation indicate 
that, in most cases, fracture instability occurred when the difference 
between the applied and material tearing moduli was on the order 
of 10%. Variations in the load versus displacement records of the 
specimens near maximum load due to local instabilities and friction 
in the load train precluded measurement of a smooth applied tear- 
ing modulus curve. 


36275 (ORNL/Sub—80-7843/01) Design of low alloy 
technical 


steels for thick walled pressure vessels. Final report, 
February 1, 1980-May 30, 1985. Ritchie, R.O.; Todd, J.A.; 
Spencer, P. N.; Parker, ER. (California Univ., Berkeley 
(USA). Dept. ‘of Materials Science and Mineral Engi 
ing). Jun 1985. Contract AC05-840R21400. 165p. CB/ 
RP—85/D1034). NTIS, PC A08/MF A0Ol1; 1; GPO Dep. 
File Number DE86011748. 

This report presents results of the five year research pro- 

“Design of Low Alloy Steels for Thick Walled Pressure Ves- 
sels.” The objective of the program was to modify existing com- 
mercial low alloy steels and to develop new alloys to satisfy the 
material requirements for thick section plate up to 400 mm (16 in.) 
to be used for construction of the large pressure vessels envisioned 
for second and third generation coal conversion systems. A new 
series of experimental 3Cr-Mo-Ni steels were produced and investi- 
gated for suitability as improved materials for large thick section 
coal conversion pressure vessels. These new steels rely on minor 
alloy modifications to commercial 2-1/4Cr-IMo (ASTM A387 
Grade 22 Class 2) steel. Hardenability, yield strength, tensile ductil- 
ity, Charpy V-notch impact toughness, hydrogen attack resistance, 
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and creep rupture and temper embrittlement resistance were inves- 
tigated. Initial studies on fatigue crack propagation in hydrogen at- 
tacked steel, and fracture toughness (K/sub Ic/) studies were car- 
ried out. It was found that the new steels are superior to 2-1/4Cr- 
1Mo steel with respect to hardenability, room temperature strength, 
impact toughness and resistance to hydrogen attack, and wre com- 
parable with respect to room and elevated temperature ductility, 

creep strength and rupture ductility and temper embrittlement re- 
pov Moreover, their mechanical properties compare very fa- 
vorably with other 3Cr-Mo steels recently developed by Climax 
Molybdenum Company and the Japan Steel Works. Of the Berke- 
ley experimental steels, the 3Cr-1-1/2Mo-1/2Ni composition is con- 
sidered to have the best combination of properties for thick section 
coal conversion applications and has been recommended for further 
testing in larger heats and for eventual commercial certification. 58 
refs., 69 figs., 20 tabs. 


36276 (PB—86-169539/XAB) Nippon Kokan technical 
report, No. 44, August 1985: overseas. (Nippon Kokan K.K.., 
Tokyo). 1985. 122p. NTIS, PC A05/MF AOl1. 

Contents include: operation control system for blast furnace 
at Ohgishima; development of hot-rolled strip with longitudinal ribs 
and its application to spiral pipe; development of high quality stain- 
less-clad steels and copper-nickel alloy clad steels; study on the ac- 
curacy of wall thickness in seamless-tube rolling; high-temperature 
fatigue properties and life prediction method for austenitic stainless 
steels; development of high-strength steel plates for arctic uses man- 
ufactured by quenching and tempering process; development of 
technique for heat treating of steel shapes; development of NKK- 
Sulzer 6RTAS58 type diesel engine; application of fuel gases with 
low calorific value to spark ignited gas engines; construction of the 
mobile drilling platform (Super CIDS) for arctic use; design 
method for characteristics of dynamic positioning system equipped 
on floating offshore structures; new NKK-type activative antiroll- 
ing tank; and application of microcomputer steel-works process. 


36277 (PNL-SA—13478) Application of hydrogen embrit- 
tlement models to the crack growth behavior of fusion reactor 
materials. Jones, R.H. (Pacific Northwest Labs., Richland, 
WA (USA)). Mar 1986. Contract AC06-76RL01830. 27p. 
(CONF-860421—51). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86011614. 

From 2. international conference on fusion reactor materials 

CFRM-2); Chicago, IL, USA (13 Apr 198 

° pion + tees) oe meth a of HT-9 have been 
estimated for three sources of hydrogen: the plasma, nuclear reac- 
tion and aqueous corrosion. Estimates of crack growth rates were 
derived using hydrogen embrittlement models which describe the 
temperature and hydrogen activity dependence of cracking. A 
crack growth rate of 10~* cm/s at a reactor operating temperature 
of 400°C was obtained for a steady-state hydrogen concentration of 
0.5 appM resulting from (n,p) reactions, while a much slower crack 
growth rate was predicted for the same steady-state hydrogen con- 
centration with an alternate model. These calculations have shown 
the need for further research to assess the effect of temperature on 
crack growth. Other sources of hydrogen give very slow hydrogen 
induced crack growth rates at reactor operating temperatures, 
while significant hydrogen induced crack growth rates are possible 
at lower temperatures. For instance, hydrogen from a cathodic cor- 
rosion reaction could produce a crack growth rate of 10-7 cm/s at 
25°C which could be significant during extended downtime. Also, a 
non-equilibrium hydrogen uptake from the plasma could occur 
from surface reaction controlled effects, and a crack growth rate of 
10-* cm/s was estimated for this condition at a temperature of 
75°C. 


(PNL-SA—13509) Strain effects on sensitization 
Toccata her Ghd puiieliogy iach 20 atmmmand oe a ae 
STEM/EDS methods. Charlot, L.A.; Arey, B.W.; Bruem- 


= S.M. (Pacific Northwest Labs., Richland, WA (USA)). 
r 1986. Contract AC06-76RL01830. 7p. (CONF-860445— 


1s NTIS, PC A02/MF AOl - G File Number 
TI8601 1609. 
From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 hee — 
The effe f uniaxial straining during isothermal heat treat- 
dant.at & ee aaa dee ek ee ee ee 
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ning transmission electron microscopy/energy dispersive x-ray 
spectroscopy (STEM/EDS) and electrochemical potentiokinetic re- 
activation (EPR) methods. Solution-annealed, flat tensile 

were deformed at 600°C at various strain rates up to 6%/h. EPR 
and STEM/EDS results show an acceleration in sensitivation de- 
velopment with increasing deformation. STEM/EDS measurement 
suggest that simultaneous straining affects both the kinetics of sensi- 
tization and the chromium concentrations established at grain 
boundaries. 


36279 (PNL-SA—13645) Review of embrittlement mecha- 
nisms in tungsten heavy alloys. Gurwell, W.E. (Pacific 
Northwest Labs., Richland, WA (USA)). Apr 1986. Con- 
tract AC06-76RL01830. 24p. (CONF-8605116—1). NTIS, 
PC A02/MF A01; 1; GPO . File Number DE86011114. 

From Annual powder metallurgy conference and exhibition; 
Boston, MA, USA (18 May 1986). 

Tungsten heavy alloys compete directly with depleted urani- 
um for applications requiring a high-density material. In some appli- 
cations, such as armor-piercing projectiles, where high toughness is 
required, tungsten heavy alloys are perceived to suffer from gener- 
ally low or inconsistent toughness. Commercial tungsten heavy 
alloys containing 90% to 97% tungsten are therefore liquid-phase 
sintered in hydrogen to full density and then annealed to reduce 
hydrogen embrittlement. This paper reviews published investiga- 
tions of the embrittling mechanisms responsible for toughness vari- 
ations in W-Ni-Fe alloys. These mechanisms include: (1) incomplete 
oxide reduction, (2) residual porosity, (3) increased contiguity, (4) 
hydrogen embrittlement, (5) impurity segregation, (6) variation in 
ductile-to-brittle transition temperature, (7) tungsten precipitation in 
the matrix, and (8) mechanical working and annealing. The general 
properties and fracture behavior of the alloys are outlined. Pub- 
lished information on embrittling mechanisms is then reviewed and 
integrated into a single picture. 


36280 (RFP—3973) Wetting of molybdenum by commer- 
cial brazing filler alloys. McDonald, M.M.; Keller, D.L.; 
Johns, W.L. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 1986. Contract AC04- 
76DP03533. 10p. (CONF-860594—3). NTIS, PC A02/MF 
01; 1; GPO Dep. File Number DE86010811. 
From ASM international trends in welding research meeting; 
oat TN, USA (18 May 1986). 
ettability tests have been conducted for each candidate 
filler aon at several temperatures. A wetting index, which is a 
function of contact angle and braze alloy contact area, was deter- 
mined for each filler alloy at each brazing temperature. The nature 
and extent of interaction between the brazing alloys and the molyb- 
denum was also investigated. The microstructures of the braze 
alloys and the base metal were examined with optical metallogra- 
phy, scanning-electron microscopy, and electron microprobe tech- 
niques. Results of the present study are compared with results of a 
previous wettability study on type 304 stainless steel. 


36281 (SAND—85-1586C) and new 
PHACOMP analysis in weld metal of Hastelloy C-type 
alloys. Cieslak, M.J.; Headley, T.J.; Romig, A.D. Jr. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 7p. (CONF-860594—5). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE8601 1422. 

From ASM international trends in welding research meeting; 
Gatlinburg, TN, USA (18 May 198 

The sequence o steno ormations occurring during so- 
lidification and cooling of weld metals in the Hastelloy C family 
(C-4, C-22, C-276) has been determined. An equivalent component 
chemistry model has been defined for these alloys which allows ex- 
isting Ni-Cr-Mo ternary phase diagrams to be used to predict the 
transformation sequence (both liquid — solid and solid — solid) in 
these complex alloys. In the cases of Alloys C-22 and C-276, the 
solidification events terminate with the formation of a constituent 
containing a topologically-close-packed (TCP) phase (o in C-22; P 
in C-276). The New PHACOMP formalism developed by Morin- 
aga et al. for predicting TCP phase precipitation by solid state 
transformation in superalloys is applied for the first time to meas- 
ured weld solidification segregation profiles. This formalism cor- 
rectly predicts the occurrence of terminal solidification TCP phases 
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in Alloys C-22 and C-276 and correctly predicts the absence of 
such phases as terminal solidification products in Alloy C-4. Impli- 
cations to analysis of other nickel alloy weld metals are suggested. 


36282 (SAND—85-2091) Oxidation/sulfidation of materi- 
al candidates for distributed solar receiver thermochemical 
transport program in SQ;. Weirick, L.J. (Sandia National 
Labs., Albuquerque, NM (USA)). Apr 1986. Contract 
AC04-76DP00789. 35p. NTIS, PC A03/MF A0l1; 1; GPO 
Dep. File Number DE8601 1696. 

Metals for potential use in the dissociator and the synthesizer 
reactors of a distributed solar receiver thermochemical transport 
loop utilizing SO;/SO2/O2 molecular chemistry were tested in SO; 
gas at 500°C and 900°C, respectively, for times of up to four 
weeks. They included stainless steels and iron-base, nickel-base and 
cobalt-base superalloys. Weight gain measurements were used to 
determine the oxidation/sulfidation kinetics. Electron mi 
analyses were used to measure penetration of oxygen and sulfur 
into the metal and the formation of internal oxides and sulfides. The 
most promising candidates contain sufficient quantities of both alu- 
minum and chromium alloying additions to be alumina and chromia 
formers, e.g., Kanthal A-1, Nimonic 105 and Cabot 214. 


36263 (SAND—85-2779C) Formation of icosahedral Al- 
Mn and related phases by ion beam mixing. Knapp, J.A.; 
Follstaedt, D.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 19p. (CONF- 
8606101—2). NTIS, PC A02/MF AO01; 1; GPO Dep. File 
Number DE86011658. 

From 5. international conference on ion beam modification 
of materials; Catania, Italy (9 Jun 1986). 

Surface layers 50 to 150 nm thick of icosahedral Al-Mn and 
related Al-Mn phases have been formed by ion beam mixing of de- 
posited alternating layers of Al and Mn on Al, Si, and AlOs sub- 
strates. For complete intermixing, the layers are irradiated with 400 
keV Xe ions to a fluence of 1 x 10'* Xe/cm? Mixing at 100 to 
200°C produces the icosahedral phase for concentrations of Mn be- 
tween 12 and 21 at.%, while mixing at lower temperatures pro- 
duces an amorphous phase. Annealing the amorphous phase pro- 
duces the transformation sequence: amorphous — icosahedral — 
crystalline, which establishes the relative order of decreasing free 
energy of these phases. The small grain sizes observed for the ico- 
sahedral phase (down to ~10 nm) place restrictions on structural 
models used to explain the novel symmetry of this phase. Ion beam 
mixing of layers with increased Mn concentrations produces a pre- 
viously bec phase (~30 at.% Mn, a = 0.519(2) nm) 
and the hexagonal ¢(Al-Mn) phase. 


36284 (SAND—86-8001) Design of a data acquisition and 
recording system for a resistance welder. Hopwood, J.E.; 
Tamayo, P.D. (Sandia National Labs., Livermore, CA 
(USA), Jun 1986. Contract AC04-76DP00789. 46p. NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE86012214. 
A data acquisition and recording system has been designed 
for a resistance welder. Weld current, weld voltage, force, displace- 
ment, and power-line voltage are monitored and recorded onto a 
high-resolution hard-copy recorder and displayed digitally. The 
system is attached to a production welder at Bendix, Kansas City. 
The in-process recording of welding parameters is expected to 
result in improved weld quality and repeatability. 


36285 (UCID—20750) Joining methods for beryllium: a 
survey. Jacobson, L.A. (Lawrence Livermore National 
Lab., At a 16 May 1986. Contract W-7405-ENG-48. 

A02/MF A01; GPO Dep. File Number 
Dbs6o12000. 


A number of reports from both open literature and classified 
sources were reviewed in order to extract information pertinent to 
the joining of beryllium to itself and to other alloys. The processes 
that were identified were brazing, gas metal arc welding, electron 
beam welding, resistance welding, and diffusion bonding. Unpub- 
lished results on the characterization of microstructures of berylli- 
um welds containing aluminum suggest that liquid phase separation 
produces a structure that resists cracking. Features of the phase dia- 
gram of beryllium and silver suggest the possibility that a similar 
phenomenon would occur, leading to welds with higher tempera- 
ture capability. 
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36286 Formation of silicides by rapid thermal annealing 
over polycrystalline silicon. Narayan, J.; Stephenson, T.A.; 
Brat, T.; Fathy, D.; Pennycook, S.J. (Materials Engineering 
Department, North Carolina State University, Raleigh, 
North Carolina 27695). Journal of Applied Physics; 60: No. 2, 
631-634(15 Jul 1986). 
We have investigated the formation of titanium silicide by 
rapid thermal annealing in nitrogen and argon ambients over poly- 
silicon. A sheet resistance of about 3 1 per square for a 
300-A Ti layer was achieved after 900 °C/10-s annealing treatment, 
which decreased to about 2 2 per square after 1100 °C/10-s treat- 
ment. The silicides were found to be stable during rapid thermal an- 
nealing up to 1100 °C/10 s with no or negligible migration of tita- 
nium along the grain boundaries in polycrystalline silicon. An exter- 
nal layer (titanium rich, mixture of titanium oxide and nitride) was 
observed to form during rapid thermal annealing treatment in the 
nitrogen ambient, but the surface remained clean in the argon ambi- 
ent. 


36287 Theoretical study of the cohesive and structural 
properties of Mo and W in bcc, fcc, and hep structures. 
Chan, C.T.; Vanderbilt, D.; Louie, S.G.; Chelikowsky, J.R. 
(Department of Physics, University of California, Berkeley, 
California 94720 and Materials and Molecular Research Di- 
vision, Lawrence Berkeley es Berkeley, California 
94720). Physical Review [Section] B: Condensed Matter; 33: 
No. 12, 7941-7946(15 Jun 1986). Contract AC03-76SF00098. 

The structural properties of Mo and W in the bcc, fcc, and 
hep structures are calculated using a fully-self-consistent pseudopo- 
tential linear combination of atomic orbitals method. Equilibrium 
lattice constants, cohesive energies, bulk moduli, differences in 
structural energies, and Mulliken-population analyses are obtained. 
For both elements, the bcc structure is found to be the most stable 
while the fcc and hcp structures have very similar cohesive ener- 
gies. We find that the difference in the sum of eigenvalues gives the 
correct sign but not the magnitude for the difference in total energy 
between the bec and fcc structures. 


luminescence from the noble metals 
surfaces. Boyd, G.T.; Yu, 
Z.H.; Shen, Y.R. ent of Physics, University of 
California, Berkeley, ifornia 94720 and Materials and 
Molecular Research Division, Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). 
Physical Review [Section] B: Condensed Matter; 33: No. 12, 
7923-7936(15 Jun 1986). Contract AC03-76SF00098. 
Single-photon- and multiphoton-induced luminescence spec- 
tra were obtained from clean samples of silver, copper, and gold 
with both smooth and rough surfaces. The spectra reveal new fea- 
tures which are correlated with interband transitions at selected 
symmetry points in the Brillouin zone. Calculating luminescence 
based on simplified models of the band structures of the 
noble metals and taking into account the Fresnel local-field correc- 
tions, we find qualitative agreement with the observed spectra from 
smooth samples. The agreement between theory and experiment is 
less satisfactory for rough samples. The influence of surface rough- 
ness on the luminescence is largely attributable to local-field en- 
hancement in the rough surface protrusions. 


36288 Photoinduced 
and its enhancement on 


ae Sante ot 
photoemission and 
B.L; Jansen, HIF, 


36289 Local-density total-energy 
ee ee 


photoemission spectra. Min, 
Oguchh, T.; Freeman, A.J. (Department of Physics and As- 
tronomy, Northwestern University, Evanston, Illinois 


60201). Physical Review [Section] B: Condensed Matter; 33: 
No. 12, 8005-8015(15 Jun 1986). 

A total-energy theoretical description of peak positions in 
the experimental photoemission aud inverse photoemission spectra 
of Ce is presented. The linearized muffin-tin-orbital method and 
local-density theory are employed to calculate the electronic struc- 
ture and total energy of the excited “impurity” atom inside a super- 
cell. Both 4f valence-band spectra and 3d core-hole spectra are de- 
termined. The energy positions of the 4f excitations are derived 
from the total energy of appropriate final-state configurations with 
a localized hole or localized electron picture. The 3d core-hole and 
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4f valence-band excitations are compared with x-ray-photoemission 
experiments and inverse photoemission experiments. The results 
show that the peak positions in these spectra can be explained by 
ordinary screening effects, i.e., the availability of distinct groups of 
(metastable) final states for the photoemission process. 


36290 Electronic heat capacity of the strongly exchange- 
enhanced metal USns. Norman, M.R.; Bader, S.D.; Kier- 
stead, H.A. (Materials Science and Technology Division, 
arenes National Laboratory, Argonne, Illinois 60439). 
Physical Review [Section] B: Condensed Matter; 33: No. 12, 
8035-8038(15 Jun 1986). Contract W-31-109-ENG-38. 

An analysis of the phonon heat capacity of USns is present- 
ed. This analysis is used to obtain the temperature dependence of 
the electronic heat-capacity coefficient, y(T) = C/sub e//T. It is 
found that y(T) decays smoothly from yo = 171 mJ/mol K? in the 
low-temperature limit to 24 mJ/mol K? at T = 30 K and asymp- 
totically approaches ~20 mJ/mol K* Band-structure calculations 
indicate a virtually temperature independent y/sub BS/ of about 22 
mJ/mol K?. Thus the experimental y(T) approaches y/sub BS/ by 
about 30 K. The departure of the experimental curve below ~30 K 
is most likely due to the onset of spin fluctuations. These fluctua- 
tions are local in nature since the area between the band and experi- 
mental yy curves up to 30 K is equal to 0.36R In2. An analysis of 
new heat-capacity data below 10 K can be made consistent with 
the existence of a T*InT term, but subtraction of a realistic phonon 
heat-capacity contribution removes this term. The implication that 
this observation has on other spin fluctuators and heavy-fermion 
compounds is discussed. 


Electronic structure of UPts;. Albers, R.C.; 

il A.M.; Christensen, N.E. (Materials Science and 
Technology Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review [Section] 
B: Condensed Matter; 33: No. 12, 8116-8129(15 Jun 1986). 

Fully relativistic linear muffin-tin orbital electronic band- 
structure results are presented for UPts in the experimentally ob- 
served hexagonal SnNis crystal structure. The basic electronic 
structure is a narrow spin-orbit-split U 5f band at the Fermi energy 
just above a filled Pt 5d band. Hybridization between the two 
bands removes states from the top of the Pt 5d band and places 
them in the energy region of the U 5f band. Besides a discussion of 
hybridization, the total and projected density of states, and bond- 
ing, comparison calculations with a different exchange-correlation 
potential and where three U 5f states have been forced into the 
core (to simulate localized states) are also presented. In the latter 
case U 5f hybridization changes the Pt d-band bonding and causes 
the pressure to increase more than would be expected by a loss of 
f-electron bonding only. Thus itinerant U f character has important 
observable effects on the transition-metal d band. To better under- 
stand the effects of hybridization, of the transition-metal d band, 
and of the local crystalline symmetry, band-structure calculations of 
Ulrs, UPts, and UAus in the cubic AuCus structure are shown and 
discussed, as well as calculations for pure foc U and Pt metal. Com- 
pared with Ulrs, UPts has a much weaker U f and transition-metal 
d hybridization and in this respect more closely resembles the filled 
d-band case of UAus. 


36292 Calculation of anharmonic phonon couplings in C, 
Si, and Ge. Vanderbilt, D.; Louie, S.G.; Cohen, 
(Lyman Laboratory of Ph ysics, Harvard University, Cam. 
bridge, Massachusetts 02138), Physical Review [Section] B: 
Condensed Matter; 33: No. 12, 8740-8747(15 Jun 1986). 

Frozen-phonon total-energy calculations are used to extract 
anharmonic phonon couplings for the tetrahedral elements C, Si, 
and Ge. The local-density approximation is employed, with a local- 
ized-orbital basis used for C and a plane-wave expansion used for Si 
and Ge. The bare interactions between optical phonons are com- 
pletely determined through fourth order at the Brillouin-zone 
center. These are used to compute renormalized couplings, in 
which a vertex is screened by virtual phonons. The renormalized 
couplings are found to have the wrong sign to allow formation of a 
proposed two-phonon bound state in diamond. 
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36293 Diffusivities of Ni, Zr, Au, and Cu in amorphous 
Ni-Zr alloys. Hahn, H.; Averback, R.S.; Rothman, S.J. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Physi- 
cal Review [Section] B: Condensed Matter; 33: No. 12, 8825- 
8828(15 Jun 1986). 

The chemical interdiffusion coefficient was measured in an 
amorphous NissZre7Nie:1Zrs9 bilayer sample with the use of an 
“inert” marker layer of Au at the interface, and the regular solution 
approximation, tracer diffusivities for the constituent elements of 
the alloy were determined. In addition, tracer diffusivities of Au in 
this alloy, and of Au and Cu in homogeneous NisoZtso amorphous 
alloys, were measured. The tracer diffusivities of Cu and Ni were 
much greater than those of Zr and Au suggesting that atomic radii 
strongly influence diffusion in this alloy. A preliminary value of 
roughly-equal105 kJ/mol for the activation enthalpy of Ni diffusion 
was deduced. Similarities between diffusion in a-NiZr alloy and a- 
Zr are discussed. 


36294 Evidence for germanium segregation on thin films 
of Ag on Ge(111). Wachs, A.L.; Miller, T.; Chiang, T.h. 
(Department of Physics and Materials Research Laboratory, 
University of Illinois at Urbana-Champaign, 1110 West 
Green Street, Urbana, Illinois 61801). Physical Review [Sec- 
tion] B: Condensed Matter; 33: No. 12, 8870-8873(15 Jun 
1986). Contract AC02-76ERO1198. 

Ag films prepared on Ge(111) at nearly room temperature 
were studied with high-resolution core-level photoemission spec- 
troscopy. By selectively modifying the sample structure to label 
surface sites on the Ag film, we unambiguously identified the pres- 
ence of a small amount of Ge segregating on top on the growing 
Ag overlayer. The origin and behavior of these segregated atoms 
and the structure of the overlayer are discussed. 


36295 Fracture behavior of a solid with random porosity. 
Sieradzki, K.; Li, R. (Department of Applied Science, 
Brookhaven National Laboaratory, Upton, New Yo-k 
11973). Physical Review Letters; 56: No. 23, 2509-2512(9 Jun 
1986). Contract AC02-76CH00016. 

We report the results of an experimental study of the frac- 
ture stress, S, and the Young’s modulus, E, of a tw 
solid (network) which has undergone random dilution to the point 
where the solid becomes geometrically disconnected. In the scaling 
region E~(p-p/sub c/)/sup f/ with f = 3.1 +- 0.1 and S~(p-p/ 
sub c/)/sup F/ with F = 1.7 +- 0.1. We find that appropriately 
modified formulations of the Griffith relation can account for the 
fracture stress in the entire range of bond dilution. 


36296 Magnetic field penetration depth in the heavy-elec- 
tron superconductor UBeis. Einzel, D.; Hirschfeld, P.J.; 
Gross, F.; Chandrasekhar, B.S.; Andres, K.; Ott, H.R.; 
Beuers, J.; Fisk, Z.; Smith, J.L. (Walther Meissner Institut 
fuer Tieftemperaturforshcung, D-8046 Garching bei Muen- 
chen, Federal Republic of Germany). Physical” Review Let- 
ters; 56: No. 23, 2513-2516(9 Jun 1986). 

We report the observation of a T? temperature dependence 
of the magnetic field penetration depth in UBe:s at low tempera- 
tures. We show that this behavior is consistent with an anisotropic 
gap function for an axial p-wave state. Our results further show 
that the Landau parameter F; /sup s/ appears to be small. 


36297 H and W(001) surface reconstructions: Local bond- 
ee ee Se ee Freeman, A.J.; Ohnishi, 

ent of Ph cs, Brookhaven National Laborato- 
5 Upton, New York 11973). Physical Review Letters; 56: 
No. 21, 2295-2298(26 May 1986). Contract AC02- 
76CH00016. 

The structural properties of the W(001)p(1 x 1)-2H system 
are predicted by use of all-electron total-energy calculations. Both 
the vibrational frequency (133 meV) and the work-function change 
(0.95 eV) are in excellent agreement with experiment at the calcu- 
lated equilibrium H-W interlayer spacing of 1.12 A. A proposed 
electronic driving mechanism, which includes local bonding effects 
and depends on the character of the Sigma-bar2 surface-state wave 
functions, explains the various observed reconstructions of the 
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clean W(001) and H/W(001) systems, including symmetries and 
coverage dependence. 


36298 Practical method for highly accurate large-scale 

surface calculations. Fernando, G.W.; Cooper, B.R.; 

Ramana, M.V.; Krakauer, H.; Ma, C.Q. ent of 

Physics, West Virginia University, Morgantown, West Vir- 

= 26506). Physical Review Letters; 56: No. 21, 2299- 
302(26 May 1986). 

We have developed and tested a practical and accurate ver- 
sion of the linearized muffin-tin orbital (LMTO) technique for sur- 
face calculations. This has been done by extending the standard 
LMTO basis with a small number of independent plane wave orbit- 
al functions. The basic advantage of the LMTO method, small basis 
size, is thus retained. This implies sufficiently great computational 
advantages of time and memory so as to extend the range of feasi- 
bility for high-quality, surface, electronic-structure calculations to 
larger problems (more atoms per two-dimensional cell) than hither- 
to possible. 


36299 Metal film deposition by laser breakdown chemical 
vapor deposition. Jervis, T.R.; Newkirk, L.R. (Materials Sci- 
ence and Technology Division, Mailstop E-549, Los 
Alamos National Laboratory, Los Alamos, New Mexico 
i906. Journal of Materials Research; 1: No. 3, 420-424(May 


Dielectric breakdown of gas mixtures can be used to deposit 
thin films by chemical vapor deposition with appropriate control of 
flow and pressure conditions to suppress gas-phase nucleation and 
particle formation. Using a pulsed COs laser operating at 10.6 » 
where there is no significant resonant absorption in any of the 
source gases, homogeneous films from several gas-phase precursors 
have been sucessfully deposited by gas-phase laser pyrolysis. Nickel 
and molybdenum from the respective carbonyls representing de- 
composition chemistry and tungsten from the hexafluoride repre- 
senting reduction chemistry have been demonstrated. In each case 
the gas precursor is buffered with argon to reduce the partial pres- 
sure of the reactants and to induce breakdown. Films have been 
characterized by Auger electron spectroscopy, x-ray diffraction, 
transmission electron microscopy, pull tests, and resistivity meas- 
urements. The highest quality films have resulted from the nickel 
depositions. Detailed x-ray diffraction analysis of these films yields 
a very small domain size consistent with the low temperature of the 
substrate and the formation of metastable nickel carbide. Transmis- 
sion electron microscopy supports this analysis. 


36300 Mechanisms of the electron irradiation-induced 
amorphous transition in intermetallic compounds. Pedraza, 
D.F. (Metals and Ceramics Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Journal of Mate- 
rials Research; 1: No. 3, 425-441(May 1986). Contract ACO05- 
840R21400. 

A buildup of radiation-induced lattice defects is proposed as 
the cause for lattice instability that can give rise to a crystalline-to- 
amorphous transition. An analysis of published experiments on in- 
termetallic compounds suggests that, when amorphization takes 
place, no microstructural evolution based on the aggregation of 
like-point defects occurs. This observation leads us to suggest that 
buildup of a different type of defect, which will destabilize the 
crystal, should occur. We thus propose that an interstitial and a va- 
cancy may form a complex, giving rise to a relaxed configuration 
exhibiting a sort of short-range order. Two mechanisms of complex 
formation are analyzed, one diffusionless (limited by the point 
defect production rate) and the other temperature dependent. The 
amorphization kinetics as a function of temperature, dose, and point 
defect sink strength are studied. Theoretical predictions on the 
amorphization dose as a function of temperature are made for the 
equiatomic TiNi alloy and compared with available experimental 
results. 


36301 The influence of tritium and helium 
build-in on the properties of OFHC copper. Goods, S.H. 
(Sandia National Labs., Livermore, CA 9455 94550). Scripta Me- 
tallurgica; 20: No. 4, 565-569Apr 1986). Contract AC04- 
76DP00789. 

Tough pitch and other high oxygen content copper alloys 
are known to be susceptible to hydrogen induced microstructural 
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damage. The damage arises from the interaction of solute oxygen 
and oxide particles with dissolved hydrogen to form water vapor 
bubbles, the greatest fraction of which reside on grain boundaries. 
Oxygen-free high conductivity (OFHC) copper on the other hand 
is essentially immune to any hydrogen-induced effects. Because the 
oxygen content is low, no such H2,O(V) grain boundary precipita- 
tion occurs. Nor is the ductility affected to any appreciable extent 
even when the material is tensile tested in high pressure hydrogen. 
This paper summarizes the initial results of an experimental pro- 
gram directed towards determining the effects of the prolonged ex- 
posure of OFHC copper to a gaseous overpressure of tritium. Since 
this alloy is immune to any hydrogen embrittlement as described 
above, tritium, as a hydrogen isotope would not be expected to se- 
riously affect its behavior. Any observed changes in microstructure 
or mechanical properties may therefore be ascribed to the influence 
of the helium born in the copper as the result of the radioactive 
decay of the dissolved tritium. 


36302 Kinetics of solution hardening. Kocks, U.F. (Los 
Alamos National Lab, NM). Metallurgical Transactions, [Sec- 
tion] A: Physical Metallurgy and Materials Science; 16A: 2109- 
2129(Dec 1985). 

From Fall meeting of the TMS-AIME; Detroit, MI, USA 
(Oct 1984). 

The flow stress of solution hardened single crystals and po- 
lycrystals is analyzed with respect to its dependence on tempera- 
ture and strain rate. An evaluation of literature data, especially at 
low temperature and low concentrations in fcc alloys, reveals that 
the interaction between dislocations and discrete, atomic-sized ob- 
stacles (or fixed clusters of them) cannot be responsible for solution 
hardening. A trough model is favored in which the effect of the 
solutes is postulated to be equivalent to a continuous locking of the 
dislocations along their entire length, during every waiting period. 
The macroscopic features of this model are similar to Suzuki's 
chemical-hardening model. It can also explain the strong interaction 
of solution hardening and strain hardening at elevated temperatures, 
as well as basic features of dynamic strain-aging, in particular its 
strain dependence. 117 references, 21 figures, 1 table. 


36303 Carbon-free induction furnace. Holcombe, C.E.; 
Masters, D.R.; Pfeiler, W.A. (to Dept. of Energy, Washing- 
ton, DC). US Patent 4,550,412. 29 Oct 1985. Filed date 6 
Jan 1984. vp. 

PAT-APPL-568770. 

An induction furnace for melting and casting highly pure 
metals and alloys such as uranium and uranium alloys in such a 
manner as to minimize contamination of the melt by carbon derived 
from the materials and the environment within the furnace. The 
subject furnace is constructed of carbon free materials and is 
housed within a conventional vacuum chamber. The furnace com- 
prises a ceramic oxide crucible for holding the charge of metal or 
alloy. The heating of the crucible is achieved by a plasma-sprayed 
tungsten susceptor surrounding the crucible which, in turn, is 
heated by an RF induction coil separated from the susceptor by a 
cylinder of inorganic insulation. The furnace of the present inven- 
tion is capable of being rapidly cycled from ambient temperatures 
to about 1650°C for effectively melting uranium and uranium alloys 
without the attendant carbon contamination problems previously 
encountered when using carbon-bearing furnace materials. 


36304 Wear improvement of surgical Ti-6Al-4V alloy by 
ion implantation. Williams, J.M. (Oak Ridge National Lab., 
TN). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms; B10/ 
11: 539-544(1985). (CONF-841117—Pt.1). Contract AC05- 
840R21400. 


From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The effects of ion implantation of nitrogen on the corrosive- 
wear behavior of the surgical alloy, Ti-6AI-4V (6 wt.% Al, 4 wt.% 
V), were investigated. Tests made use of an apparatus designed to 
produce conditions similar to those that were obtained at the slid- 
ing interface between the alloy head of the femoral component and 
the ultrahigh molecular weight polyethylene (UHMWPE) cup of 
the acetabular component of an artificial hip joint. The apparatus 
provided for in situ electrochemical measurements with the wear 
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partners immersed either in a saline test solution or a saline solution 
with bovine serum added. Profilometry studies were done after the 
tests. Implantation of nitrogen produced a marked improvement in 
wear performance of the alloy for the conditions of polarization 
that were studied and for the test fluid either with or without 
serum. An added benefit is that the correlated wear performance of 
the UHMWPE wear partners of the alloy samples was also im- 
proved by ion implantation of the alloy samples. 
36305 Implantation of Ti + C for reduced friction and 
wear of steels. Follstaedt, D.M. (Sandia National Labs., Al- 
buquerque, NM). Nuclear Instruments and Methods in Phys- 
ics Research, Section B: Beam Interactions with Materials and 
Atoms; B10/11: 549-555(1985). (CONF-841117—Pt.1). Con- 
tract AC04-76DP00789. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

A review of various types of friction and wear tests of ion- 
implanted steels with 10-30 at% Ti and c shows that the implanta- 


TEM, Auger analysis and ion beam analysis is presented, 
near-surface amorphous alloy discovered in similarly im- 
Fe is shown to be closely associated with the benefits ob- 

with the Ti +C treatment of steels. The implanted layer 


alloy is obtained by using a high Ti concentration (~ 30 at%) and 
by implanting C to produce as thick an amorphous layer as possi- 
ble. 


by 


36306 
Bullen, D.B.; 


consin, Madison). Nuclear Instruments and Methods in Phys- 
ics Research, Section B: Beam Interactions with Materials and 
Atoms; B10/11: 561-564(1985). (CONF-841117—Pt.1). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, by USA (12 Nov 1984). 

Electropolished foils of high purity nickel were irradiated 
with 14 MeV nickel ions to produce displacement damage similar 
to that found in a fusion neutron environment. The irradiated sam- 
ples were prepared for transmission electron microscopy evaluation 
utilizing a transverse sectioning technique. Results show the forma- 
tion of a void-free zone at a depth which corresponds to the range 

of the irradiating ions. The void-free zone increases in size with de- 

creasing irradiation temperature from 450°C to 400°C. Compari- 
sons are made to a current theoretical model relating the effects of 
injected interstitials to void nucleation rate at similar temperatures. 


36307 Comments on kinetic models for recrystallization. 
Price, C.W. (Lawrence Livermore Lab., CA). Scripta Metal- 
lurgica; 19: No. 5, 669-673(1985). Contract W-7405-ENG-48. 

Early mathematical studies of the kinetics of recrystallization 
in metals conducted independently by Johnson and Mehl and 
Avrami produced the now-familiar relation between recrystallized 
volume fraction, f, and time, t: f = 1 - exp[B t/sup n/], where B 
and n are constants. This relation yields linear plots of log (in [1/(1 
- f)}) against log t at constant temperature. Recent recrystallization 
studies at LLNL to select the model best suited for representation 
of kinetic recrystallization data are discussed. Commercially pure 
(99.8%) vanadium was used for the recrystallization study. To fa- 
cilitate detection of recrystallized grains, the vanadium was an- 
nealed to produce a large grain size of about 800 pm. Specimens 
selected were cold rolled to a reduction of 90% and then annealed 
.for 10, 30, 60, and 240 minutes at 800, 900, and 1000 C. A metallo- 
gtaphic technique was developed to selectively etch deformation 
structures in the specimens. Values of f were obtained by careful 
ee ee ae Sn PNY ane oe OI 
lorms. 


36308 Test of two solute-trapping models. Aziz, M.J.; 
Tsao, J.Y.; Thompson, M.O.; Peercy, P.S.; White, C.W.; 
Christie, W.H. (Oak Ridge National Labs., . Materials 
Research Society oe 35: 153- -158(1985). 
Contract AC05-840R21400, 
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Two solute trapping models are compared. They are shown 
to predict identical behavior at any given end of a phase diagram 
by different behavior as the phase diagram is traversed. The segre- 
gation behavior of dilute solutions of Ge in Si (k/sub e/ < 1) and 
of Si in Ge (k/sub e/ > 1) during regrowth from pulsed-laser melt- 
ing is being studied using transient conductance, high resolution 
RBS, and SIMS. The results to date suggest a significant amount of 
solute trapping (K —> 1) of Ge in Si and of Si in Ge. Such a result 
would be inconsistent with the predictions of one of the models. 15 
references, 4 figures. 


36309 Effect of pressure on self diffusion in crystalline 
silicon. Aziz, M.J.; Nygren, E.; Christie, W.H.; White, 
C.W.; Turnbull, D. (Oak Ridge National Lab., TN). Materi- 
als Research Society Symposia Proceedings; 36: 101-104(1985). 
The effect of pressure on self diffusion in crystalline silicon 
is being studied using *°Si as a tracer. Diffusion experiments have 
been carried out in the pressure range of 1 to 35,000 atmospheres at 
1000°C. The *°Si is observed to diffuse faster at high pressures, in- 
dicating a negative activation volume. 6 references, 3 figures. 


36310 Oxidation of nickel-aluminum and iron-aluminum 
alloys. Cathcart, J.V. (Oak Ridge National Lab., TN). Mate- 
rials Research Society Symposia Proceedings; 39: 445- 
459(1985). Contract AC05-84OR21400. 

The high-temperature oxidation behavior of several ordered 
alloys in the Ni-Al and Fe-Al systems is reviewed with special em- 
phasis on NisAl and NiAl. Ordering influences oxidation through 
its effect on the activities of the alloy components and by changing 
the point defect concentration in an alloy. Three categories of Ni- 
Al alloys are distinguished based on Al content and oxidation be- 
havior. A characteristic feature of the oxidation of high-aluminum 
Ni-Al and Fe-Al alloys is the formation of voids in the substrate at 
the oxidate-metal interface. The mechanism of void formation and 
its suppression by minor additions of oxygen-active elements is dis- 
cussed. A brief description of the effect of preoxidation on the reac- 
tions of NisAl-base alloys in SO2/O2 environments is also included. 
51 references, 14 figures, 1 table. 


36311 Synthesis of amorphous Ni-Ti alloy powders by 
mechanical alloying. Schwartz, R.B.; Petrich, R.R.; Saw, 
C.K. (Argonne National Lab., IL). Journal of Non-Crystal- 
line Solids; 76: 281-302(1985). 

Crystalline powders of Ni and Ti were mechanically alloyed 
by high-energy ball milling in an inert atmosphere at T < 240 K. 
The alloyed Ni/sub x/Ti/sub 1-x/ powders were characterized by 
scanning electron microscopy, x-ray diffraction, and differential 
scanning calorimetry. For 0.28 < x < 0.72, the powder is amor- 
phous. This composition range is in good agreement with that de- 
duced from a free energy diagram for the crystalline terminal solu- 
tions and the amorphous phase. Outside this regime, the powder is 
a two-phase mixture of an amorphous phase and the crystalline ter- 
mina! solution of the major element. After ball milling, the solubili- 
ty limit of Ti in FCC Ni is approximately 28%, which is signifi- 
cantly larger than that in annealed Ni. Atomic pair distribution 
functions, G(r) were calculated from the X-ray patterns for x = 
0.32, 0.4, 0.6, and 0.7. For x = 0.4, the G(r) of the mechanically 
alloyed powder is almost identical with that of rapidly quenched 
amorphous NisoTiso. For NissTie7, the crystallization temperature, 
the crystallization enthalpy, and the apparent activation energy for 
crystallization are 712 K, 0.74 kcal/g at., and 65.8 kcal/g at., re- 
spectively. These values are within 10% of those measured by Bus- 
chow for rapidly quenched Nis2Ties. The amorphization by me- 
chanical alloying is attributed to mechanical mixing and to a solid 
state interdiffusion reaction taking at or near clean boundaries be- 
tween polycrystalline Ni and Ti. 64 references, 9 figures, 1 table. 


36312 Surface waves in SnTe/Sb superlattices. Kueny, 
A.; Grimsditch, M.; Jin, B.Y.; Ketterson, J.B.; Hilliard, J.E. 
(Argonne National Lab., IL). Journal of Applied Physics; 56: 
No. 5, 1550-1551(1 Sep 1984). 

The surface wave velocity in SnTe/Sb superlattices has been 
determined using Brillouin scattering. The velocity is independent 
of modulation wavelength over the range studied but is lower than 
would be expected if the layers of Sb and SnTe possessed their 
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bulk properties. This is consistent with x-ray data which can be in- 
terpreted as evidence of a cubic polymorph of Sb which is unstable 
in bulk form. 17 references, 3 figures. 


36313 Surface engineering by laser and physical vapor 
deposition techniques. Rigsbee, J.M. (Univ. of Illinois, 
Urbana-Champaign). Journal of Metals; 31-34(Aug 1984). 
Contract AC02-76ERO1198. 

Advanced surface engineering techniques allow controlled 
modification of the near-surface chemistry and microstructure and 
provide a cost-effective and materials-conservative means for the 
prevention of wear, corrosion, and other surface-initiated failure 
mechanisms. This paper discusses examples of laser processing and 
physical vapor deposition for surface modification and creation of 
novel surface microstructures. Laser processing applications include 
modification of the microstructure of a plasma-sprayed coating and 
creation of an erosion-resistant metastable surface on cast iron. 
Physical vapor deposition applications include production of Ti/ 
TiN composite coatings and metastable Cu/sub x/Cr/sub 1-x/ 
alloys. 8 references, 4 figures, 1 table. 


Preliminary results of in situ ALS; preparation in 
MeCh-NaCLKCl eutectic melt. Hsu, C.C. (Argonne Nation- 
al Lab., IL). Journal of the Electrochemical Society; 131: No. 
t 1631-1634(Jul 1984). 

Because of the rising cost of electrical energy, a number of 
industrial processes have been proposed for saving energy in the 
production of aluminum. Three of these processes were evaluated 
for their energy saving potential; all three involve reduction of a 
compound containing aluminum: AlzOs, AlCls, or AlgSs. Theoreti- 
cally, the energy required for direct AlSs electrolysis is less than 
that required for the reduction of the other two compounds; for 
AICls by 24% and AlOs by 34%. The energy needed for conven- 
tional high temperature preparation of AlSs, however, is very 
high. Unless other methods requiring less energy can be used for 
AkSs preparation, there is little advantage to the use of the ALS; 
process in terms of the overall energy requirements. One obvious 
way to decrease the energy requirement is to reduce the reaction 
temperature for the AlS; preparation by using molten-salt media. 
This process is discussed. 


36315 Field ion microscope - imaging atom probe study 
of the underpotential deposition of copper on platinum. Ever- 
ett, K.G.; Walck, S.D.; Schmid, G.M.; Hren, J.j. (Univ. of 
Florida, Gainesville). Surface Science; 145: L475-L480(1984). 

In the course of studies on the initial stages of electrochemi- 
cal deposition of alloys, a technique was sought that would deter- 
mine both the location and the composition of clusters consisting of 
only a few atoms. The only technique that is capable of sufficient 
resolution and sensitivity to solve this particular problem, i.e., the 
combination of field ion microscope (FIM) and imaging atom probe 
(IAP) was used. For the first experiments, the underpotential depo- 
sition of Cu on Pt was studied since the electrochemical behavior 
of this deposition is well known and because Cu should be easy to 
detect. In addition, Pt gives very sturdy and regular images in the 
FIM-IAP used for the present studies. 


36316 Crack-propagation rates in 8”-alumina, Viswan- 
athan, L.; Virkar, A.V. (Univ. of Utah, Salt Lake City). 
Journal of the American Ceramic Society; 66: No. 3, 159- 
162(Mar 1983). Contract AC02-77ER04451. 

From 32. Pacific Coast regional meeting of the American 
Ceramic Society; Seattle, WA, USA (24 Oct 1979). 

Specimens of sodium and silver 8"-alumina were electro- 
lyzed for various times and subsequently broken in bending. Using 
the Griffith equation, the lengths of the cracks after electrolysis 
were estimated as a function of electrolysis time. It was observed 
that the crack length vs time plots were biomodal. During the early 
stages of crack propagation, the crack velocity was found to be in- 
dependent of crack length. The rate of crack propagation in Na-8”- 
alumina was about three times faster than that in Ag-8"-alumina. 


crack velocity on temperature, the difference ii in crack-growth rates 
in Na-8"-alumina and Ag-8”-alumina, and the fact that crack ve- 
locity is independent of crack length were rationalized in terms of a 
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model that takes into account the transient nature of ionic flux to 
the growing crack. 14 references, 4 figures, 1 table. 


3602 Ceramics, Cermets, And Refractories 


— ALSO TO CITATION(S) 35478, 35581, 35581, 35584, 35585, 35586, 


36317 (AD-A—164793/2/XAB) Electrical measurements 
on crystals. Final technical report, November 
1981-December 1984, Nowick, A.S. (Columbia Univ., New 
York (USA). Henry Krumb School of Mines). Dec 1985. 
53p. NTIS, PC A04/MF AO1. 

This study was aimed at achieving a better understanding of 
the defects in alpha-quartz crystals that affect their frequency stabil- 
ity. The principal techniques used were electrical conductivity and 
dielectric-loss measurements, both of which are largely controlled 
by alkalis present to compensate for substitutional Al**. In order to 
deal with just one alkali species at a time, samples studied were 
swept with either Lit or Na*. The results involve considerable in- 
formation about Al-Na and AlI-Li bound pairs in the crystal, about 
alkalis freed from these pairs that give rise to the conductivity, and 
about the defects (which include electrons and holes) produced by 
x-ray irradiation of these crystals. The Al-Na pairs can exist in two 
configurations (alpha and beta) with the sodium on opposite sides 
of the AlO, tetrahedron, off the C2 symmetry axis. In aluminum- 
lithium, however, the Li(*) sits on the C2 axis. The alkalis freed at 
high temperature give rise to the conductivity and involve a higher 
activation energy for Li* and for Na*. Finally, upon irradiation, lib- 
erated alkalis form new centers which produce a striking low-tem- 
perature dielectric loss peak. The use of computer simulation calcu- 
lations has also been shown to be a helpful adjunct to the electrical 
measurements. 


36318 (AD-A—165476/3/XAB) Low-temperature reac- 
tive-sputter deposition of vanadium oxide. Hansen, S.D.; 
Aita, C.R. (Wisconsin rane Milwaukee (USA)). Jun 1985. 
Sp. NTIS, PC A02/MF A\ 

Several oxides of ae (VO, V20s, VO2, V3sOs, VeOus, 
V2Os) undergo a transition from metal to a semiconductor or insu- 
lator phase at a critical temperature. The change in crystal struc- 
ture is accompanied by a large change in electrical and optical be- 
havior. Therefore, these oxides have potential use, particularly in 
thin-film form, for a wide variety of applications involving thermal- 
ly activated electronic or optical-switching devices. In this study, 
vanadium oxide films were grown on water-cooled sapphire, sili- 
con, and glass substrates by reactive sputter deposition using a va- 
nadium target and rf-excited argon discharges containing 0%-25% 
oxygen. Optical-emission yy was used for in-situ dis- 
charge diagnostics. Films were characterized by x-ray diffraction to 
determine crystallography and by double-beam spectrophotometry 
to determine absorption behavior in the 200-1200 nm spec- 
tral region. The results show that film crystallography evolves from 
single (110) orientation body-centered cubic vanadium to single 
(001) orientation orthorhombic vanadium pentoxide to a material in 
which there is no long-range atomic order detectable by x-ray dif- 
fraction as the sputtering gas oxygen content is increased. Changes 
in optical-absorption behavior that accompany the decrease in 
atomic order are presented and discussed. 


ae See temperature. k 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Koeln (Germany, oe See Univ. 


(Germany, 

). Dec 1985. 255p. . NTIS (US 

Sales Only), * A12/MF AOl. File Number DE86752192. 
A new method will be presented which enables the determi- 
nation of the crack length with the aid of simple relations from the 
corresponding compliance of a bending specimen. Investigations on 
HPSN, RBSN and HPSiC show that the microstructural param- 
eters and their dependence on the testing temperature mainly con- 
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trol the fracture toughness. Specimens with a straight through 
notch can show a dependence on the notch radius and the chevron 
notched specimen can reveal deteriorated crack initiation which 
might lead to the failure of the method. Furthermore, some materi- 
als show an increase in fracture toughness with increasing crack 
length. Fractographic investigations indicate that the test method 
must be adapted to the specific material problems. Because of the 
difficulties with both notch types, a modified chevron notch is sug- 
gested. (orig.). With 114 figs., 11 tabs., 263 refs. 


36320 (DOE/ER/10949—T2) Laser processing of ceram- 
ics. Final technical report, June 1, 1981-November 30, 1985. 
Messing, G.L.; Pollinger, J.P.; Geary, mm: Shelleman, R. 
(Pennsylvania ‘State Univ., University Park (USA)). May 
1986. Contract AC02- 81ER10949. 10p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE8601 1954. 

Progress towards understanding the nature of laser-ceramic 
interactions and their utilization for ceramic processing has been 
made. Correlations between observations on laser scanned ceramic 
substrates have been made to the laser-metal interaction literature. 
Correlations with melt solidification of metals, although a consider- 
ably different material system, have proven fruitful and have led to 
more insights about the thermodynamic and mechanistic nature of 
ceramic melt solidification. The original purpose of this study was 
to exclusively use a CO: laser for ceramic melting and specifically 
to prepare ceramic powders. Unfortunately, it has not been possible 
to satisfactorily investigate powder preparation per se. Therefore, 
the results reported are primarily concerned with investigations of 
laser-ceramic interactions which involve rapid solidification of sur- 
faces at cooling rates of 10° to 10° K/s. Because of the continuing 
interest in powder synthesis a plasma vaporization of solutions tech- 
nique was investigated. The vapor synthesis method was adapted 
because of its potential utility for a wide range of material composi- 
tions. 


36321 (DOE/ER/45092—T2) Migration of grain bound- 
aries in ceramic materials with particular reference to the sin- 
tering process. Progress report, October 1, 1985-April 30, 
1986. Carter, C.B. (Cornell Univ., Ithaca, NY (USA). Dept. 
of Materials Science and Engineering). 30 Apr 1986. Con- 
tract FG02-84ER45092. 18p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE8601 1710. 

The progress made during the past 7 months of a program to 
study the migration of grain boundaries in ceramic oxides is report- 
ed. Results of the program are presented which relate to the struc- 
ture of grain boundaries in a-AlzOs;, with important new informa- 
tion discussed for grain boundaries in spinels and germanium. At- 
tention is focused on the analysis of grain boundaries in polycrystal- 
line a-Al,Os compacts, with particular attention being paid to ques- 
tions relating to the identification of amorphous thin films along 
interfaces in these materials. It has been found that the techniques 
used in the past to identify and characterize such films may give 
misleading or ambiguous results. Analysis of the first-order (£ = 3) 
twin interface in spinel have been extended with the development 
of models for the computer simulation of high-resolution TEM 
images of these interfaces. Grain boundaries in covalent materials 
are also discussed. The characterization of surface structures using 
both imaging and diffraction techniques in the TEM a-Al.Os. 


36322 (DOE/MC/19339—2047) Evaluation of corrosion/ 
erosion behavior of various ceramic materials. Final report, 
September 1, 1980-June 30, 1983. Adams, J.W.; Larsen, D.C. 
(IT Research Inst., Chicago, IL (USA)). Jun 1984. Con- 
tract AI21-82MC19339. 346p. NTIS, PC A15/MF AOI; 1; 
GPO Dep. File Number DE86001091. 

The purpose of this program is to provide a screening prop- 
erty data base for ceramic materials that have potential use as struc- 
tural components in advanced heat engines such as gas turbines and 
diesel engines. Thus far, on this program and its predecessor, 
AFML Contract F33615-75-C-5196, a total of over sixty materials 
(mainly SisN, and SiC) have been evaluated. A DOE-sponsored 

ion/erosion study, “Evaluation of Corrosion/Erosion Behav- 
ior of Various Ceramic Materials,” forms part of this program. As a 
phase of the overall DOE CTR Program (Ceramic Technology 
Readiness Development), various candidate ceramic materials were 
exposed in a test facility at METC, the DOE Morgantown Energy 
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Technology Center. The purpose of this phase of the DOE CTR 
program is to provide initial corrosion/erosion data on candidate 
ceramic materials for use in large utility gas turbines burning coal- 
derived fuels. The METC tests exposed test samples to the prod- 
ucts of combustion (POC) of producer gas. IITRI’s role in this 
work is pre-exposure baseline characterization of microstructure 
and properties, and the post-exposure hot-corrosion study. The hot- 
corrosion study evaluates surface scale morphology, identifies cor- 
rosion products, permits computation of recession data, evaluates 
damage to the matrix material below the corrosion layer, measures 
retained strength, and documents changes in critical strength-con- 
trolling flaws as a function of exposure condition. Scanning elec- 
tron microscopy is used extensively. From this information, at- 
tempts are made to identify the degradation mechanism for each 
candidate material. 11 refs., 66 figs., 20 tabs. 


36323 (LA-UR—86-1401) Re-examination of the neptuni- 
um-hydrogen system. Ward, J.W.; Bartscher, W.; Rebizant, 
J. (Los Alamos National Lab., NM (USA); Commission of 
the European Communities, Karlsruhe (Germany, F.R.). 
European Inst. for Transuranium Elements). 1986. Contract 
W-7405-ENG-36. 15p. (CONF-8605114—1). NTIS, PC 
A02/MF AO0O1; 1; GPO Dep. File Number DE86010197. 

From Properties and applications of metal hydrides; Mau- 
buisson, France (25 May 1986). 

New P-C-T studies have been made on the Np + H system, 
using ultrapure double-electrorefined metal. Measurements were 
carried out over six orders of magnitude in pressure, from 0.0005 to 
70 bar. The solubility of hydrogen was found to be very low. 
Metal-dihydride plateaus were flat, the two-phase boundary ex- 
tremely sharp; this occurred at the unusual value H/Np = 2.13. 
The dihydride lattice expanded upon addition of hydrogen, also in 
contrast to other trivalent rare-earth and actinide hydrides. A 
rather narrow cubic/hexagonal two-phase region was found (only 
on dehydriding), together with an even narrower hexagonal phase 
region. The effect of the beta-gamma transition at 576°C could be 
seen both in the curvature of the phase boundary and the partial 
molal enthalpy values. Entropies of formation were found to be 
nearly constant. The data below 576°C can be described by the 
equation In P(bar) = 13.297 - 13233/T(K), giving values, adjusted 
for the reaction 0.93 Np + Hz = 0.93 NpH/sub 2.13/: AH/sub f/ 
(NpH/sub 2.13/) = 118.3 kJ/mol (28.27 kcal/mol), and AS/sub f/ 
(NpH/sub 2.13/) = 118.4 J/mol-K (28.3 cal/mol/-K). Integral 
heats and entropies are calculated for the entire system, and the un- 
usual phase behavior is discussed in terms of the electronic struc- 
ture. 


36324 (N—86-19654) Torsional strength of pressureless- 
sintered silicon nitride. Fujisawa, Y.; Matsusue, K.; Taka- 
hara, K. (National Aerospace Lab., Chofu, Tokyo (Japan)). 
1985. 9p. (NAL-TR—877). NTIS, PC A02/MF AO1. 

Torsional strength tests of pressureless-sintered silicon nitride 
were carried out at temperatures ranging from room temperature to 
1400 C in air. The torsional strength rapidly decreased at tempera- 
tures above 800 C; at 1400 C it was 15% of that at room tempera- 
ture where a value of 349 MPa was found. The fracture mode and 
crack propagation on the fracture surfaces are discussed. 


36325 (N—86-21679) Silicon carbide sintered 
and a method for their manufacturing. Suzuki, K. (National 
Aeronautics and Space Administration, Washington, DC 
(USA)). Oct 1986. 35p. (NASA-TM—77932). NTIS, PC 
A03/MF AO1. 

SiC based sinters are produced by pressureless sintering from 
a SiC-AIN solid solution containing Al2 to 20, N 0.2 to 10, O 0.2 to 
5, a Group IIIB element 0 to 15 percent, the remainder being Si 
and C. Thus, a 90:10 mixture of SiC and AIN powders were cold 
pressed at 2000 kg/sq cm and sintered for 5 hours at 2100 C in a 
nitrogen atmosphere. The resulting product had density of 3.11 g/ 
cu cm and bending strength at ambient and 1400 C at 68.5 and 66.3 
kg/sq mm. 
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36426 (N—86-22150) Computer program to calculate the 
resistivity of a thin film deposited on a conductive substrate 
from four-point probe measurements. Oberle, L.G.; Fralick, 
G.C. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Mar 1986. 
28p. (NASA-TM—87262; E—2954-NAS-1.15:87262). NTIS, 
PC A03/MF AOl1. 

A series of FORTRAN-77 programs is described which cor- 
rect for the effect of a conducting substrate when a linear four- 
point probe is used to measure the resistivity of a thin film. The 
resistivity of the film is given in terms of the thicknesses of the film 
and substrate, the known resistivity of the substrate, and the meas- 
ured delta V/I. A full development is given as well as a complete 
description of the operation of the programs. The programs them- 
selves can be obtained through COSMIC, and are identified as 
LEW No. 14381. 


36327 (PNL-SA—13914) X-ray photoelectron spectrosco- 
py of in-situ fractured reaction bonded silicon nitride. 
Donley, M.S.; Stoebe, T.G.; Thomas, M.T. (Washington 
Univ., Seattle (USA); Pacific Northwest Labs., Richland, 

A (USA)). Feb 1986. Contract AC06-76RL01830. 19p. 
(CONF-851217—66). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011616. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The grain boundary chemistry of reaction bonded silicon ni- 
tride (RBSN) and the effect of iron species and content on this 
chemistry is investigated using X-ray Photoelectron Spectroscopy. 
RBSN specimens were fractured in-situ and the shape and energy 
of the Si, N, C, O, and Fe photoelectron peaks were examined and 
compared for the range of specimens. Data are reported for semi- 
conductor grade RBSN, Fe-doped semiconductor grade RBSN, 
and metallurgical grade RBSN specimens. Results indicate that the 
grain boundaries have an elemental composition of Si, N, O, and C; 
however, there are important chemical differences depending on 
the purity of the starting material. In the RBSN made from metal- 
lurgical grade silicon, the grain boundaries have a distinct "oxide- 
like” layer, with a subregion of SisNs. No distinct oxide layer was 
observed in the RBSN made from semiconductor grade silicon, 
where the O appears to be uniformly incorporated into the SisNs. 


36328 (SAND—85-2455C) Fractal of ceramic 
synthesis. Schaefer, D.W.; Keefer, K.D. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 12p. (CONF-860445—14). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE8601 1657. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

The concept of fractal geometry is used to describe the 
structure of silica polymers, colloidal aggregates, and critical sys- 
tems. We illustrate the interpretation of scattering curves (x-ray, 
neutron and light) for fractal systems and review simple growth 
models which generate fractal structures. We describe the polymer- 
ization of silica under various conditions and demonstrate that, de- 
pending on chemical conditions, polymerization maps onto simple 
fractal growth processes. The key factors which control growth are 
monomer-cluster vs cluster-cluster growth, and reaction-limited vs 
diffusion-limited growth. 51 refs., 8 figs. 


36329 Local structure of amorphous SnO, by electron mi- 
croscope Tafto, J.; Rajeswaran, G.; Vanier, P.E. 
(Brookhaven National Laboratory, Metallurgy and Materi- 
als Science Division, Upton, New York 11973). Journal of 
7 Physics; 60: No. 2, 602-606(15 Jul 1986). Contract 

-76CH00016. 

Electron microscopy/diffraction and electron energy-loss 
spectroscopy, including low-loss and core-edge structures, were 
used to characterize and study the atomic arrangement in amor- 
phous SnO: prepared by reactive sputtering. The gross features in 
the energy-loss spectra are the same as for crystalline SnO2, where- 
as the fine structures are smeared out. The diffraction pattern of 
amorphous SnO: is qualitatively well described by assuming each 
tin atom to be surrounded by six oxygen atoms at a distance of 2.05 
A, two tin atoms at 3.19 A, and eight tin atoms at 3.71 A, which 
suggests the same local atomic arrangement as in crystalline SnO:. 
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36330 Thermal properties of pure and Bee ZnO at 
low temperatures. Lawless, W.N.; Gupta, T.K. (CeramPhy- 
sics, Inc., Westerville, Ohio 43081). ood of Applied Phys- 
ics; 60: No. 2, 607-611(15 Jul 1986). 

Specific heat data are reported on pure and varistor ZnO, 
1.7—25 K, and thermal conductivity data are reported on varistor 
ZnO, 1.7—15 K. In pure ZnO interstitials give rise to an Einstein 
contribution (w/sub E/ = 84 cm™~*) to the specific heat above 10 K 
and to a Schottky contribution (6=10~° eV) below 4 K due possi- 
bly to ordering. The calorimetric Debye temperature is 399.5 K. In 
varistor ZnO the specific heat is dominated below 20 K by com- 
pensating charge densities (~ 10'* cm~*) on the interfacial barriers 
which give rise to two Schottky terms (6 = 7 x 10-* and 3 x 10-3 
eV). All of these non-Debye excitations are localized (do not carry 
heat). No evidence is seen in the thermal conductivity for Kapitza- 
resistance effects at the heavily doped grain boundaries. 


36331 Model supercell local-density calculations of the 3d 
excitation spectra in NiO. Norman, M.R.; Freeman, A.J. 
(Materials Science and Technology Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Physical Review 
[Section] B: Conde: Matter; 33: No. 12, 8896-8898(15 Jun 
1986). Contract W-31-109-ENG-38. 

The local-density supercell impurity approach is used to cal- 
culate the excitation spectra due to the emission and absorption of a 
3d electron in the Mott insulator NiO. Good agreement is found 
with both photoemission (PES) and inverse photoemission [brems- 
strahlung isochromat spectroscopy (BIS)] data. In particular, a BIS 
excitation gap of 4.1 eV is found compared to 4.3 eV experimental- 
ly. The predicted value for the screened Coulomb interaction U is 
7.9 eV. These results indicate that there is no conflict between the 
band picture of Terakura et al. for the ground-state properties of 
NiO and the excited-state properties derived from PES and BIS by 
Sawatzky and Allen and by McKay and Henrich. 


36332 Structure and properties of ion-implanted Ab 
McHargue, C.J.; Farlow, G.C.; White, C.W.; Appleton, 
B.R.; Angelini, P,; Naramoto. H. "(Oak Ridge Natio 
TN). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms; B10/ 
11: 569-573(1985). (CONF-841117—Pt.1). Contract ACO05- 
840R21400. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The effects of implantation temperature (77-640 K), ion spe- 
cies (Cr, Zr, Nb, Al + O, Xe), and fluence (1 x 10" to 1 x 10%” 
ions cm~?) on the structure and surface hardness of AkOs have 
been studied. Low temperatures favor the rapid accumulation of 
damage and formation of an amorphous layer. Except for zirconi- 
um, fluences in excess of 1 x 10?’ ions cm™? are required to amor- 
phize AlOs at 300 K. The amorphous phase has a hardness about 
65% of that of the crystalline phase. 


36333 Coalescence of two equal cylinders: exact results 
for creeping viscous plane flow driven by capillarity. Hopper, 
R.W. (Lawrence Livermore National Lab., CA). Journal of 
the American Chemical Society; 67: No. 12, C262-C264(Dec 
1984). Contract W-7405-ENG-48. 

The coalescence of two equal viscous cylinders under the in- 
fluence of capillarity is of interest in the theory of sintering. Al- 
though the flow in typical cylinder coalescence experiments is not 
planar, the plane-flow case is of general interest and is a good ap- 
proximation in the early stage. An essentially exact analytic solution 
giving the shape as a function of time for slow plane flow is pre- 
sented in simple closed form. 15 references, 2 figures, 1 table. 


36334 Summary ps 

and local hydrogen bonding in sputtered SiN:H. Martin, P.M. 
(Pacific Northwest Lab., Richland, WA). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 2: No. 2, 330-331(Apr-Jun 1984). 

Internal stress can cause unwanted cracking of silicon nitride 
layers in integrated circuit structures and cause premature failure of 
these components. Most silicon nitride thin films are deposited at 
temperatures between 300 and 700 °C by CVD techniques for 
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which high thermal stress is unavoidable. Internal stresses often as 
high as 2 x 10° dynes/cm? have been reported. These deposition 
techniques also unavoidably incorporate certain amounts of hydro- 
gen which bonds to the silicon and nitrogen, and has been shown 
to affect internal stress, presumably by influencing the intrinsic 
stress in the film. Many of the properties of hydrogenated silicon 
nitride (SiN:H) depend on the local environment of the H atom. 
The internal stress in rf sputtered SiN:H films is related to the N-H 
and Si-H bond concentrations. It is demonstrated that internal stress 
can be controlled and minimized by controlling the N-H and Si-H 
bond concentrations. 


36335 Diffusion properties and phase transitions of the 
metallic glass a-Zr,2PdH/sub x/*. Bowman, R.C. Jr.; Can- 
trell, J.S.; Attalla, A.; Etter, D.E.; Craft, B.D.; Wagner, 
J.E.; Johnson, W.L. (Monsanto Research Corporation- 
Mound, Miamisburg, OH). Journal of Non-Crystalline Solids; 
61-62: 649-654(1984). Contract AA03-76SF00767;AC04- 
76DP00053. 

NMR measurements were made to deduce hydrogen diffu- 
sion parameters in amorphous a-Zr:PdH/sub 2.9/. Non-Arrhenius 
temperature as well as enhanced hydrogen mobility 
was found for glassy a-Zr2PdH/sub 2.9/ in contrast to the Arrhen- 
ius behavior in two crystalline c-ZrzPdH/sub 2.90/ phases. Differ- 
ential scanning calorimetry and x-ray diffraction indicate that both 
the initial a-Zr.Pd alloy and the amorphous hydride undergo irre- 
versible transformations at elevated temperatures. Although a- 
ZrPd forms the ine intermetallic, a-Zrz2PdH/sub 2.9/ can 
generate either crystalline Zr2PdH/sub x/ or ZrH/sub x/ as the 
major decomposition product. 10 references, 3 figures, 1 table. 


electrical resistivity in trinickel 
Finch, C.B.; Ferber, M.K.; Simpson, W.A. Jr.; 
R.K. (Oak Ridge National ‘Lab., TN). Journal of Motoiat 
— Letters; 3: 1074-1076(1984). Contract W-7405-ENG- 
The growth and characterization of NisB single crystals was 
recently reported by Finch et al., who grew crystals directly from 
the melt by the Czochralski method at approximately 1100°C. The 
thermal expansion, elastic moduli, and electrical resistivities of this 
anisotropic (orthorhombic) compound are of interest in understand- 
ing the mechanical and electrical behavior of TiB,-Ni ceramics 
being developed for wear applications. These ceramics contain 
NisB as minor second-phase inclusions at intergranular triple points. 
The crystal structure of NisB is cementite-type, and consists of a 
near close-packed array of nickel atoms with boron atoms at the 
ee ee ne ree enecemee 
on single-crystal sections whose orientation had been ascertained to 
+/- 2° on the basis of Laue X-ray diffraction determinations. The 
elastic properties of the crystal were determined by measuring the 
ultrasonic wave velocity using the pulse-echo technique. The re- 
sulting room-temperature elastic moduli for single-crystal NisB are 
given. Room-temperature electrical resistivity values were obtained 
on four X-ray oriented NisB crystals. Three of the samples had rec- 
tangular cross-sections 3 mm x 3 mm with edge lengths 3 to 4 mm, 
and the fourth sample was more slender, being about 1 mm x 3 mm 
in cross-section. 


Se of Se eats ie Serna, of 
rare earth additions in Y/sub 1. sg ye aaial aon 


a us CA). "i aan as ss. 
wrence a 
co Proceedings; 31: 79-84(1984). Contract AC03- 


The orientation dependence of characteristic x-ray emissions 
have been used to determine specific site occupations of rare earth 
additions in epitaxially grown films of Y/sub 1.7/Sm/sub 0.6/Lu/ 
sub 0.7/FesO::. A theoretical formulation based on the assumption 
of highly localized inner shell excitations was used not only to pre- 
dict specific site sensitive orientations, but also to refine experimen- 
tally observed data employing a constrained least squares analysis 
to give probabilities for the occupational of the RE additions in the 
different crystallographic sites. Thus, it has been shown that in this 
compound the preference for the RE additions is a predominantly 
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octahedral occupation with a probability > 95%. Some of the as- 
sumptions and limitations of the technique have also been discussed. 
24 references, 1 figure, 2 tables. 


3603 Composite Materials 


36338 (AD-A—164838/5/XAB) Composite strengthening. 
Annual report. Arsenault, R.J. (Maryland Univ., College 
Park (USA). Engineering Materials Group). 1985. 116p. 
NTIS, PC A06/MF AO1. 

It was demonstrated that a strong interfacial bond is required 
to produce the observed strengthening in discontinuous SiC/Al 
composites. Dislocation generation (which is the strengthening 
mechanism) is dependent upon a good bond existing between the 
silicon carbide (SiC) and the aluminum (AL) matrix. Although it 
has been shown that the stresses developed in the matrix as a result 
of the differences in the coefficients of thermal expansion between 
SiC and Al are greatly reduced by the motion and generation of 
dislocations, an elastic residual stress can still remain. An investiga- 
tion was undertaken, and it was determined that with the discontin- 
uous SiC/Al composites a tensile-elastic-residual stress remains in 
the matrix. This determination is based on results from a theoretical 
model, tensile and compression testing, and x-ray measurements. 
The results from all the tests and the model are in agreement. The 
magnitude of the residual stress is small, e.g., with 20 V% whisker 
in an annealed 6061 aluminum alloy matrix, the residual stress in 70 
MPa. If the matrix is annealed 1100 Al, then residual stress is still 
smaller; 43 MPa. The tensile residual stress produces a Bauschinger 
Effect (BE) which is highly dependent upon the initial direction of 
loading. If the initial direction of loading is in tension, the BE is 
small, if the initial direction of loading is in compression, the BE is 
very large. It has been observed that as the strength of the matrix 
increases, e.g., due to alloying or age hardening, the percentage in- 
crease in yield or ultimate tensile strength decreases for a given 
volume per cent SiC/Al composite. 


36339 (CONF-860413—3) Whisker-reinforced ceramic 
composites. Tiegs, T.N.; Becher, P.F. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 9p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86011058. 


From 2. international symposium on ceramic materials and 
components for engines; Luebeck-Travemuende, F.R. Germany (14 
Apr 1986). 

Substantial fracture toughness and strength improvements 
for alumina and mullite matrix composites have been demonstrated. 
Oxidation of the SiC whiskers in the alumina based composite is ap- 
parently by oxygen transport through the matrix and along grain 
boundaries. Densities of alumina-SiC whisker composites fabricated 
by pressureless sintering were a function of the whisker content. 
Densities greater than 95% of theoretical can be achieved with 
whisker contents of 10 vol %. The mechanical property gains of 
the whisker reinforced composites compared to monolithic ceram- 
ics are impressive. Even further improvements in mechanical prop- 
erties can be attained by combining whisker reinforcement with 
either addition of zirconia particles. 


36340 (PNL—5858) Evaluation of 
metal matrix composite tensile 


waterjet-machined 
Lavender, C.A.; 
Smith, = 


(Pacific Northwest Labs., Richland, WA 
(USA)). Apr S80 Contract AC06-76RL01830. 34p. NTIS, 
PC A03 A0l; 1; GPO Dep. File Number DE86012254. 

Four magnesium/boron carbide metal matrix composite 
(MMC) tensile specimens fabricated using the waterjet machining 
method were evaluated in order to determine the effects of the wa- 
terjet material removal process on the composite material surface 
structure and properties. These results were then compared with 
data from material conventionally machined. Results showed that 
while waterjet cutting produces a rough surface finish and does not 
meet specified dimensional tolerances, the technique appears to be 
suitable for sectioning and rough machining of metal matrix com- 
posites. 
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(SAND—86-8221) Strongback baseline design: me- 
chanical properties of composite facesheets. Kawahara, W.A.; 
Tootle, M.L.; Comroe, C.E.; Totten, J.J. (Sandia National 
Labs., Livermore, CA (USA)). May 1986. Contract AC04- 
76DRO00789. 28p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE86011913. 

A current Sandia project responsibility involves the design 
and construction of a structure requiring high stiffness to weight 
ratio and extreme thermal stability. To meet these requirements, a 
baseline design proposes a sandwich type construction with face- 
sheets composed of Pitch 75/ 3501-6 graphite/epoxy composite ma- 
terial. We have performed experiments to quantify the in-plane 
stiffness characteristics of this material. These tests are essential for 
two reasons. First, the results are to be input into a structural com- 
puter code to perform numerical simulations of component per- 
formance. Second, it is essential to verify that the fabricated prod- 
uct meets the specifications claimed by the vendor: this is especially 
important for composite materials because the final product de- 
pends strongly upon raw material condition as well as the layup 
and autoclaving procedures. Finally, we report preliminary at- 
tempts at measuring the in-plane thermal expansion coefficients of 
the composite plates using strain gages. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 36072, 36388 


36342 (CONF-8604190—1) Deformation of poly(methyl 
methacrylate)-poly(ethylene oxide) blends: a molecular char- 
acterization by small-angle neutron scattering. Lefebvre, 
J.M.R.; Porter, S.; Wignall, G.D. (Massachusetts Univ., 
Amherst (USA). Dept. of Polymer Science and Engineer- 
ing; Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 3lp. NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE86010024. 

From Polyblends ‘86; Montreal, Canada (1 Apr 1986). 

The deformation behavior of miscible amorphous/amor- 
phous PMMA/PEO blends has been compared to that of pure 
PMMA. Small-angle neutron scattering experiments have been per- 
formed on labeled systems made of PEO + D-PMMA + H- 
PMMA. Characteristic molecular parameters such as radius of gy- 
ration R/sub g/, molecular weight M/sub w/ and interaction pa- 
rameter X have been extracted from the coherent scattering cross 
sections. Molecular anisotropy is measured on the solid state coex- 
truded samples and the observed drawing efficiency is compared to 
the results of shrinkage tests. In the case of PMMA/PEO blends, 
anomalous scattering behavior precludes any quantitative interpre- 
tation of the scattering patterns, but revealed important structural 
changes upon drawing, namely a deformation-induced phase separa- 
tion. 


36343 (KFK—4060) Strain rate dependence of the defor- 
mation behaviour of polymers at low temperatures. Pochl- 
mann, K. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 
chung; Karisruhe Univ. (T.H.) (Germany, F.R.). Fakultaet 
fuer Maschinenbau). Feb 1986. 104p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86752193. 

The time dependence of the fracture properties determined 
can be correlated with the molecular dynamics of the polymers 
within the whole range examined. At very high strain rates thermal 
effects in microscopic zones (crazes) are necessary. These effects 
are estimated on the basis of thermodynamics considerations of the 
deformation processes in the craze. This estimation supports the 
proposed theoretical concept of the rate dependence of the fracture 
behaviour. In addition, some qualitative conclusions are drawn 
from investigations of the fracture surfaces performed with the help 
of scanning electron microscopy. (orig./PW). 
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36344 (NUREG/CR—4607) Effects of environment and 
gamma irradiation on the mechanical properties of high densi- 
ty polyethylene. Soo, P.; Arora, H.; Swyler, K.J.; Becker, 
W.; Sobel, E. (Brookhaven National Lab., Upton, .NY 
(USA)). Mar 1986. Contract AC02-76CHO00016. 102p. 
(BNL-NUREG—51991). NTIS, PC A06/MF A0Ol1 - G 
File Number T186010745. 

An evaluation was made of the effects of environment and 
gamma irradiation on the short-term tensile and 


low-level radioactive waste high-integrity container. It was found 
that the chemical environments studied could be beneficial or detri- 
mental to strength and ductility depending on the type of mechani- 
cal property test and the nature of the exposure of the polyethylene 
to the chemical environment. Gamma irradiation to a sufficiently 
high dose prior to tensile or creep testing increased the strength 
and decreased the ductility. In-test irradiation, however, could in- 
crease or decrease the creep rate depending on the dose rate and 
applied stress. 


36345 Order—disorder transitions of 7-conjugated poly- 


( i ational Laboratories, Alb 
Mexico 87185). Journal of Chemical Physics; 85: No. 2, 1176- 
1183(15 Jul 1986). Contract AC04-76DP00789. 

Numerical calculations of the phase behavior and spectros- 
copic properties of 7-conjugated polymers are presented based on 
the theory developed in the preceding paper. The specific model 
studied includes the single chain statistics pars the configuration-de- 
pendent polymer—solvent interactions. The detailed dependence of 
the transition temperature and coexistence region on solvent, defect 
formation energy, chain length, and polydispersity is established. 
Relevance of the equilibrium calculations to electronic absorption 
and light scattering measurements is discussed. Experimental i 
cations of the results for the polydiacetylenes, and the effects of 
system-specific generalizations of the theory, are briefly considered. 


36346 Properties of the metal—polymer interface ob- 
served with space-charge mapping Kurtz, S.R.; 
Anderson, R.A. (Sandia National Labo ies, Albuquer- 
que, New Mexico 87185). Journal of Applied Physics; 60: No. 
2, 681-687(15 Jul 1986). Contract AC04-76DP00789. 

A space-charge mapping technique was used to measure the 
space charge and internal electric fields in metal—poly(ethylene 
terephthalate)—metal samples subjected to electric field stressing. 
From these results the role of electronic injection and transport in 
the observed electrical properties of capacitor structures could be 
inferred. Below breakdown fields, there was no evidence that the 
dark current can be attributed to electronic processes. As break- 
down fields were approached, a decrease in the injected space 
charge trapped adjacent to the electrode was observed. This behav- 
ior was attributed to the onset of tunneling into high-energy elec- 
tronic states in the polymer. This process may produce large cur- 
rent densities leading to dielectric breakdown. 


3606 Other Materials 


REFER ALSO TO CITATION(S) 35595, 35684, 35685, 35688, 35710, 35752, 
a a 36171, 36172, 36259, 36292, 36441, 36459, 36560, 36567, 37126, 


36347 (BNL—37808) Chemisorption mechanism and 
ee ON ee ee 
ity of zinc phosphate-to-polymer adhesive joints. Sugama, T.; 

Kukacka, L.E.; Carciello, N.; Warren, J.B. (Brookhaven 
National Lab., Upton, NY (USA)). Jan 1986. Contract 
AC02-76CH00016. 46p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE86011535. 

It has been found that the outermost surface sites of polya- 
crylic acid-complexed crystalline Zn x Ph layers precipitated on 
cold-rolled steel surfaces act significantly to promote interfacial ad- 
hesive bonding to polymeric topcoats. This is the result of electro- 
static internal diffusion and segmental chemisorption mechanisms of 
polyelectrolyte macromolecules either on newly precipitated crystal 
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nuclei or on crystal growth sites during the primary zinc phosphate 
(Zn x Ph) conversion process. The nature of the polymer-to-poly- 
mer chemical bond produced at the polymer-to-complex Zn x Ph 
precoat interfacial joints plays the key role in the achievement of 
long-term bond durability upon exposure to chemically corrosive 
environments. The locus of adhesive loss at the polymer-to-com- 
plex Zn x Ph joints after exposure to a hot acid solution was clearly 
identified to be cohesive failure in the crystalline precoat layers. A 
stable bond resulted from the formation of an interfacially produced 
hydrophobic structure by interactions between the polymer and the 
functional organic species existing on the complex precoat surfaces. 
The chemisorbed polyelectrolytes also served to chemically couple 
the organic coating and the inorganic Zn x Ph conversion layer. 


36348 a Preparation and characterisation 
of glass surfaces for experimental purposes. Serruys, Y. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gifsur. 
Yvette (France). Inst. de Recherche Technologique et de 
Developpement Industriel ae Jan 1986. 57p. (In 
French). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86752160. 

Experimental investigation of glasses, applied especially to 
the prevision of the behaviour of vitrified nuclear wastes, requires 
the preparation of well-defined and reproducibles surfaces, in order 
to separate the investigated phenomena from artifacts due to sur- 
face anomalies and to allow a valuable comparison between results 
obtained in different laboratories. The aim of the present report is 
to determine which characters, both physical and chemical, of glass 
surfaces, have to be controlled, because of their influence upon the 
investigated phenomena or the experimental processes employed in 
the investigation. A method is then presented for a surface prepara- 
tion giving good guaranties of quality and reproducibility. The 
physical and chemical aspects of surface characterisation are suc- 
cessively considered. The relevant characters and their importance 
are described, then the corresponding techniques of characterisation 
are reviewed and it has been attempted to propose a set of tech- 
niques allowing a characterisation as complete as possible for labo- 
ratory purposes. A preparation method for experimental sample, 
aiming to satisfy all the previously defined criteria, is then pro- 
posed, and present results obtained with this method are described. 


36349 (CONF-8604192—1) Sulfur-based synthetic metal 

Williams, J.M.; Beno, M.A.; Carlson, K.D.; 
Emge, T.J.; Geiser, U.; Schultz, AJ.; Wang, H.H.; 
Whangbo, M.H. (Argonne National Lab., IL (USA); North 
Carolina State Univ., Raleigh (USA). t. of Chemistry). 
1986. Contract W-31-109-ENG-38. 16p. S, PC A02/MF 
A01; GPO Dep. File Number DE86010512. 

From Conference on fine chemicals for the electronics in- 
dustry; London, UK (2 Apr 1986). 

Although organic synthetic metals (synmetals) are composed 
of aonmetallic elements, they frequently exhibit novel electrical and 
magnetic properties. Their electrical conductivities range from insu- 
lating, to semiconducting, to even superconducting. Through imagi- 
native synthetic organic chemistry, it should be possible to prepare 
a steadily rising number of systems with very high superconducting 
transition temperatures, T/sub c/. In fact, T/sub c/’s have risen 
from ~1°K in the early 1980's in the TMTSF systems to ~8°K in 
the ET (BEDT-TTF) materials, but T/sub c/‘s still remain low. 
However, the steadily rising T/sub c/’s lend credence to the likeli- 
hood that higher values can be achieved. This paper summarizes 
the current status and findings regarding the ET based synmetal su- 
perconductors. Within a few years of the synthesis of the ET donor 
molecule, it was discovered that (ET)2(ClO.)(C2HsCls)/sub 0.5/ ex- 
hibited metallic conductivity down to 1.4°K, and then, that 
(ET)2ReQ, became superconducting (T/sub c/ = 2°K) under an 
applied pressure of 4 kbar [1 kbar = 14,505 psi]. Then, in early 
1984, ambient pressure superconductivity was reported in B-(ET)zls 
(T/sub c/ = 1.4°K), followed by B-(ET):IBr2 (T/sub c/ = 2.8°K) 
and B-(ET)Aul: (T/sub c/ = 5°K, respectively. Results of our rf 
penetration depth studies of these 3 systems are summarized. Super- 
conductivity at ambient pressure has also been reported for certain 
non-f phases. 
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36350 (DOE/ER/45052—1) Fast ion motion in selected 
vitreous and crystalline solid electrolytes. Final technical 
report, April 1, 1984-March 31, 1985. Whitmore, D.H. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Materi- 
als Science and Engineering). Nov 1985. Contract FG02- 
84ER45052. 17p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86010280. 

As an extension of prior work done in this laboratory on 
proton transport in NH,*-HsO* 8”-alumina, we report here new 
proton diffusion coefficient and conductivity measurements on: (1) 
magnesia-stabilized NH,* -HsO* 8”-alumina crystals with a substan- 
tially different stoichiometry than that reported earlier; and (2) 
NH,* -H;0* 8"-gallate crystals where stabilization of the as-grown 
crystal involves sodium substitution in the spinel block. Proton dif- 
fusion coefficients of both compounds were measured over the tem- 
perature range 300 to 450K with the aid of a pulsed field gradient 
NMR technique, whereas a complex admittance method was used 
to obtain the protonic conductivities reported here for the same 
temperature interval. In the light of the present and earlier observa- 
tions of protonic transport behavior, ideas were discussed concern- 
ing: (1) possible mechanisms of proton transport and (2) the role 
played by stoichiometry and the type of spinel-block stabilizing ele- 
ment in these 8” materials. 


36351 (DOE/ER/45165—2) Studies of strain rate effects 
in the deformation of solids by means of stress pulses and ul- 
trasonic methods. Part I. Progress report, September 1, 1984- 
March 31, 1985. Elbaum, C.; Hikata, A. (Brown Univ., 
Providence, RI (USA). Metals Research Lab.). [1986]. Con- 
tract FG02-84ER45165. 3lp. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86012208. 

Strain rate sensitivity and deformation mechanism of LiF 
single crystals were studied at room temperature. Plastic deforma- 
tions were induced by a split Hopkinson bar system. The range of 
strain rate covered is from 0.2 to 14 s~4. Both annealed and irradiat- 
ed single crystals of <100> crystallographic orientations were 
tested. Ultrasonic longitudinal and shear waves were propagated in 
the sample concurrently with the stress pulses and their attenuation 
and velocity changes were analyzed. It was found that the glide 
motions of dislocations are controlled by thermally activated proc- 
esses with an activation volume of 7.9 x 10~*" cm® for annealed 
samples and 2 x 10~?! cm® for irradiated samples. The activation 
energy for annealed sample was estimated to be 0.63 eV. The strain 
rate sensitivity was found to be 0.53 MPa for annealed samples and 
2.13 MPa for irradiated samples. The mobile dislocation density at 
1.4 x 10° shear strain was found to be 4 x 10? cm/cm*. 


36352 (FNAL/C—86/54-E) Radiation damage effects in 


channeling applications. Baker, S.I.; Carrigan, R.A. Jr.; 

Crawford, ce Gibson, W.M.; Jin, H; Kim, I.J.; Pisharody, 
M.; Salman, S., Sun, C.R.; Wang, G.H. (Fermi National Ac- 
celerator Lab., Batavia, ‘IL (USA); State Univ. of New 
York, Albany (USA); New —e. Univ., Albuquer 

nen Atomic Energy of Canada L , Chalk Ri River, oe 

Chalk River oe Labs.). y 1986. Contract 
AC02-76CH03000. (CONF-8603114—1). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86009970. 

From Workshop on relativistic channeling acquafredda di 
Maratea; Maratea, Italy (31 Mar 1986). 

Use of a bent single crystal to split off a small fraction of an 
incident high energy (400 to 800 GeV) particle beam has been dem- 
onstrated. The question which remains to be answered is: Will radi- 
ation damage effects deteriorate crystal performance in too short a 
time for practical application. Single Si crystals exposed to 10%” 
high energy protons per cm? have been examined previously using 
low energy (1.5 to 3.0 MeV) helium ion backscattering. The 
amount of radiation damage indicated by this low penetration tech- 
nique was very small. This paper reports verification that such an 
exposed crystal still channels high energy particles. Furthermore, 
results using helium ion backscattering following an irradiation to 
10**/cm? predict no deterioration in channeling performance. 
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36353 (FRNC-TH—2204) Amorphisation by implantation 
and silicon tion. Prunier, C. (Institut National 
Polytechnique, 38 - Grenoble (France)). Jul 1985. 127p. (in 
French). NTIS (US Sales Only), PC AO7/MF AOI. File 
Number DE86752185. 

Disorder created by silicon ion implantation in silicon has 
been measured by channeling, mechanical measurements, and elec- 
tron microscopy. Temperature and dose effect on defect production 
has been evidenced. The defect type has been studied by channel- 
ing and electron microscopy, and creation conditions of an amor- 
phous layer by implantation have been found. Recrystallization ve- 
locities have been measured in the case of amorphized and hydro- 
gen doped layers. The modification of the velocity in presence of 
impurities has been explained. Comparative tests on ultra-high 
vacuum deposited layers have been made, and results discussed. 


36354 (iS-M—576) In-situ interdiffusion measurements 
in HgTe-CdTe superlattices. Staudenmann, J.L.; Horning, 
R.D.; Knox, R.D.; Reno, J.; Sou, L.K.; Faurie, J. P.; Arch, 
DK. (Ames Lab., IA (USA)). 1986. Contract W-7405- 
ENG-82. 17p. (CONF-8605111—2). NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE86011429. 

From Northeast regional meeting on semiconductor-based 
heterostructure interfacial structure and stability; Murray Hill, NJ, 
USA (1 May 1986). 

HgTe-CdTe superlattices have been proposed as a tunable 
narrow bandgap semiconductor (E/sub g/ ~0.1 to 0.16 eV) having 
potential applications in the long wavelength infrared region. The 
usefulness of such narrow band gap optical material relies on the 
stability of the constitutent Hg, Cd, and Te atoms across the heter- 
ointerfaces of the superlattice structure (interdiffusion). Tempera- 
ture dependent in-situ x-ray diffraction measurements have been 
carried out on several HgTe-CdTe samples to determine the extent 
of interdiffusion of the Hg, Cd, and Te atoms in the superlattice 
region. The estimated interdiffusion constants D(T) are based on 
the analysis of the x-ray satellite intensities as a function of time for 
given temperatures T. The results show that the diffused [1,1,1] 
HgTe-CdTe superlattices are intrinsically more stable than Hg/sub 
1-x/Cd/sub x/Te alloys: the superlattice diffusion constants are 
considerably lower than those for alloys. The results further show 
that, even at room temperature, the lifetime of such a HgTe-CdTe 
superlattice device is probably limited and that it also seems to 
depend upon the environment. 


36355 (iS-M—577) Lattice parameter anomaly in an 
MOCVD CadTe epitaxial layer grown on a GaAs substrate. 
Staudemann, J.L.; Horning, R.D.; Knox, R.D.; Arch, D.K.; 
Schmit, J.L.; Bonse, U.; Testardi, L.R.; Weber, W. (Ames 
Lab., IA (USA)). 1 May 1986. Contract W-7405-ENG-82. 
8p. (CONF-8605111—3). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE86011438. 


From Northeast regional meeting on semiconductor-based 
heterostructure interfacial structure and stability; Murray Hill, NJ, 
USA (1 May 1986). 

The anomalous behaviors of the CdTe and GaAs lattice pa- 
rameters below 120°K for a composite system is reported. They 
concern a 3 ym thick [1,0,0] single crystal CdTe epitaxial layer on 
a [1,0,0] single crystal GaAs substrate. The epilayer was deposited 
at 410°C by MOCVD. This x-ray lattice parameter study was done 
in the temperature range between about 8°K and 300°K. The lat- 
tice parameters of the composite system are compared to those of 


with the appropriate changes of the thermal expansion coefficients 
taken from the literature. Our results show that the lattice param- 
eters perpendicular to the surface of both the GaAs substrate and 
the CdTe epilayer shrink four times more than the corresponding 
bulks when the samples are cooled down to 10°K. It is further seen 
that there is no compensation effect between the elements of the 
composite system; that is, the lattice parameters of the two materi- 
als change in the same direction as if the composite system - the 
epilayer and the thickness of the substrate which is probed by the 
X-rays - would behave as a new material with entirely new physical 
properties. 
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36356 (Juel-Conf—54, pp 319-326) Characteristic proper- 
dee ot conditienah-SUL3E ooten nevi Ged Suinent Geeadt 
conditions. Lutze, W. (Hahn-Meitner-Institut fuer Kernfors- 
chung Berlin G.m.b.H., Germany, F.R.). Jun 1985. NTIS 
(US Sales Only), PC A99/MF A0Ol. File Number 
DE86752037. (CONF-8506114—). 

From International seminar on radioactive waste products 
suitability for final disposal; Julich, F.R. Germany (10 Jun 1985). 

A list of waste form properties can be used to derive per- 
formance criteria for borosilicate glass nuclear waste forms. For a 
specific glass composition a data base must be provided to evaluate 
the waste form properties in terms of performance criteria. Data 
can be obtained from measurements with simulated non-radioactive 
material. Properties which may be identified to have a significant 
impact on the potential release of radionuclides from the glass, 
should be measured by using radioactive samples, whenever feasi- 
ble. The formulation of a performance criterion for chemical corro- 
sion rests with an evaluation of other repository components. 


36357 re pp 399-413) Properties of bitu- 
minization from the Olkiluote power plant. Val- 
kiainen, M.; Vuorinen, U. (Valtion Teknillinen Tutkimuskes- 
kus, Espoo, Finland. Reactor Lab.). Jun 1985. NTIS (US 
Sales Only), PC A99/MF A0O1. File Number DE86752037. 
(CONF-8506114—). 

From International seminar on radioactive waste products 
suitability for final disposal; Julich, F.R. Germany (10 Jun 1985). 

Effects of a wet environment on the bituminization products 
have been studied. These studies include leaching tests in deionized 
water, groundwater and cement equilibrated water as well as stud- 
ies on the swelling rate and the resulting swelling pressures. The 
leach mechanism is based on ion-exchange hindered by the bitumen 
barrier. Preliminary safety analyses have shown that the main bar- 
riers for the radiological safety lie outside the waste form. Howev- 
er, the behaviour of the waste products must not threaten the exist- 
ence of other barriers. 


36358 (LBL—17711) Isochronal and isothermal studies of 
density decrease in heat treated glass-like carbon. Mehrotra, 
B.N. (Lawrence Berkeley Lab., CA (USA)). Jun 1984. Con- 
tract AC03-76SF00098. 83p. NTIS, PC A05/MF A011; 1; 
GPO Dep. File Number DE86012016. 

The density decrease in heat treated glassy carbon GC has 
been studied both as a function of heat treatment temperature 
(HTT) and time (HTt). Isochronal studies were done in the temper- 
ature range of 1000 to 2700°C for 3 h, while isothermal studies 
were done in the temperature range of 1200 to 2500°C for 0 to 156 
h. The density loss in heat treated GC is found to be mainly due to 
volume expansion and very little due to weight loss. Two different 
mechanisms of density loss are found to be operative, one in the 
temperature region of 1000 to 1600°C followed by a transition 
region of 1600 to 2000°C and another one in the temperature 
region of greater than 2000°C. The first mechanism is shown to be 
gas pressure caused by the evolution of mainly hydrogen from the 
pores. This is the source of both the volume expansion and weight 
loss that are temperature dependent but not time dependent. In 
these higher temperature regions, the values of all three parameters 
are found to be time dependent, and the volume expansion is shown 
to be due to relaxation of internal stresses present in GC that are 
due to anisotropic thermal expansion in GC. Analysis of the time 
dependent weight loss data gives an activation energy of about 98 
+- 12 kcal/mole, suggesting the migration of carbon diinterstitials 
as the responsible process for weight loss. The weight loss in heat 
treated GC for the first time has been associated with the removal 
of carbon interstititals. Since it is known that this is the source of 
graphitization in soft carbons, it is suggested that in all carbons the 
structural changes can be correlated with changes in weight. In 
particular the mechanism of graphitization is suggested to be simply 
the exsolution of carbon interstitials. 
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36359 (LBL—20510) Investigation of metal/GaAs reac- 
Rutherford 


.  (Law- 
rence Berkeley Lab., CA (USA)). hee 1986 " Contract 
‘AC03-76SF00098. . (CONF-860445—1 NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number D: 11566. 
From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 
Thermally activated metallurgical reactions between GaAs 


were studied using Heavy Ion Rutherford i 
trometry (HIRBS). The improved mass resolution (?*O) as projec- 
tiles for backscattering measurements facilitated the identification of 
the various intermetallic compounds formed on GaAs. The metal/ 
GaAs systems investigated in this study included Pt/GaAs, Pd/ 
GaAs, and Ni/GaAs. Three different binary compounds were 
formed in the Pt/GaAs system during annealing. Complete reaction 
between 1200A of Pt and GaAs was observed after annealing at 
500°C for 20 min. Reactions in Pd/GaAs and Ni/GaAs systems 
were, however, very different from that of Pt/GaAs. Both Pd and 
Ni formed ternary compounds with GaAs. Detailed information on 
the various compound compositions of the three systems as meas- 
ured by HIRBS is presented. Comparisons of results on similar sys- 
tems obtained by using other analytical techniques are discussed. 


36360 (LBL—20790) Theoretical study of stacking faults 
in silicon. Chou, M.Y.; Louie, S.G.; Cohen, M.L. (California 
Univ., Berkeley (USA). Dept. of Physics; Lawrence Berke- 
ley Lab., CA (USA)). Jul 1984. Contract AC03-76SF00098. 
Tp. (CONF-840879—15). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE8601 1564. 

From 17. international conference on the physics of semicon- 
ductors; San Francisco, CA, USA (6 Aug 1984). 

tie ch telingoentenstontl sal od within the local densi- 
ty functional formalism is applied to study stacking faults along the 
[111] direction in silicon. This is the first case where the stacking 
fault energy is obtained from first principles and found to be in rea- 
sonably good agreement with experimental values. The Hellmann- 
Feynman theorem is used to study the forces on atoms near the 
fault. Defect states are found within the energy gap region. 


36361 (LBL—21371) In/GaAs reaction: influence of an 
intervening oxide layer. Ding, J. (Lawrence Berkeley Lab., 
CA (USA)). Apr 1986. Contract AC03-76SF00098. 79p. 
NTIS, PC A05/MF A0l; 1; GPO Dep. File Number 
DE86012017. 

The interface morphologies of the In/GaAs heterojunction 
with and without a thin (1 ~2 nm) intervening native oxide layer 
have been studied before and after annealing at 350°C by scanning 
electron microscopy, transmission electron microscopy and diffrac- 
tion, energy dispersive spectrometry of x-rays and cross-sectional 
high resolution transmission electron microscopy. Results were 
combined to provide a detailed description of the structural evolu- 
tion of the In/GaAs heterojunction and the effect of the interven- 
ing oxide on the In/GaAs reaction. The SEM and TEM images re- 
vealed the surface morphologies of the as-deposited indium on the 
GaAs substrate with and without the intervening oxide. Epitaxial 
indium islands were formed on the oxide-free substrate with the ori- 
entation relationship [011]/sub GaAs/ parallel to [111]/sub In/, 
(200)/sub GaAs/ parallel to (110)/sub In/. This morphology was 
explained by considering the surface energy of indium and the re- 
duction in interfacial energy due to epitaxy. Instead of a graded he- 
terojunction, an interface was found between the epitaxial 
phase In/sub 1-x/Ga/sub x/As formed after annealing and the 
GaAs substrate. The results also showed that the native oxide on 
the substrate disrupts the orientation relationship at the In/GaAs 
interface, and greatly inhibits the In/GaAs reaction at 350°C. 


36362 (LBL—21422) Amorphization of silicon by — 
ion implantation. Shih, Y.; Washburn, J.; Gronsky, 
Weber, E.R. (Lawrence Berkeley Lab., CA (USA)). 
1986. Contract AC03-76SF00098. “ihe Sk OSA” Ape 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86012009. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 
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Amorphization of silicon due to implantation of boron ions 
which is the lightest element used for I.C. fabrication processes, has 
been systematically studied for various temperatures, voltages and 
dose rates. A model for formation of amorphous silicon by light ion 
implantation is proposed. It is suggested that accumulation of point 
defects and/or clusters is required at the initial stage of amorphiza- 
tion process. Diinterstitial-divacancy pairs are suggested to be the 
embryos of amorphous zones formed during implantation at room 
temperature. Out diffusion of highly mobile interstitials during 
amorphization is thought to explain differences in the critical 
energy for amorphization with low and high energy implantation at 
liquid nitrogen temperature. 


36363 (N—86-20153) Total-dose radiation effects data for 
semiconductor devices: 1985 supplement, volume 1. Martin, 
K.E.; Gauthier, M.K.; Coss, J.R.; Dantas, A.R.V.; Price, 
WE. (Jet Propulsion Lab., Pasadena, CA (USA)). Oct 1985. 
132p. (NASA-CR—176557; JPL-PUB—85-43-VOL-1). 
NTIS, PC A07/MF AO1. 

Steady-state, total-dose radiation test data are provided, in 
graphic format, for use by electronic designers and other personnel 
using semiconductor devices in a radiation environment. The data 
were generated by JPL for various NASA space programs. The 
document is in two volumes: Volume 1 provides data on diodes, 
bipolar transistors, field effect transistors, and miscellaneous semi- 
conductor types, and Volume 2 provides total-dose radiation test 
data on integrated circuits. Volume 1 of this 1985 Supplement con- 
tains new total-dose radiation test data generated since the August 
1, 1981 release date of the original Volume 1. Publication of 
Volume 2 of the 1985 Supplement will follow that of Volume 1 by 
approximately three months. 


36364 (N—86-21636) Chemistry of MOS-LSI radiation 
hardening. Final Report. Grunthaner, P. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Aug 1985. 88p. (NASA-CR— 
176651; JPL-PUB—85-77). NTIS, PC A05/MF AOl1. 

The objective of this task was to obtain chemical informa- 
tion on MOS test samples. Toward this end, high resolution x-ray 
photoemission spectroscopy (XPS) has been the primary techniques 
used to characterize the chemistry and structure of the SiO2/Si 
interface for a variety of MOS structures with differing degrees of 
susceptibility to damage by ionizing radiation. The major accom- 
plishments of this program are: (1) the identification of a structural- 
ly distinct region of SiO. in the near-interfacial region of thermal 
SiO. on Si; (2) the identification in the near-interfacial region of 
SiO. structural differences between radiation hard and soft gate 
oxides; (3) the direct observation of radiation-induced damage sites 
in thermal SiO. with XPS using in situ electron stress; (4) the cor- 
relation of suboxide state distributions at the SiO2/Si interface with 
processing parameters and radiation susceptibility; (5) the develop- 
ment of a chemical mechanism for radiation-induced interface state 
generation in SiO2/Si structures; and (6) the development benign 
chemical profiling techniques which permit the investigation of 
oxide/semiconductor structures using surface sensitive electron 
spectroscopic techniques. 


36365 (PB—86-177797/XAB) Comparative removal of 
toxic pollutants by six wastewater treatment processes. 
Hannah, S.A.; Austern, B.M.; Eralp, A.E.; Wise, R.H. (En- 
vironmental Protection Agency, Cincinnatii OH (USA). 
Water Engineering Research Lab.). 1986. 10p. (EPA/600/ 
J—86/018). NTIS, PC A02/MF AO1. 

Five pilot-scale wastewater treatment processes providing 
less than secondary treatment were evaluated for capability to 
remove priority pollutants from municipal wastewater. The selected 
processes were primary clarification plus filtration, chemical clarifi- 
cation, high rate trickling filter, aerated lagoon and facultative 
lagoon. A conventional activated sludge system was operated in 
parallel with the alternative processes to serve as a control. 
Wastewater feed was spiked with 21 organics dissolved in toluene. 
Removals of ambient levels of five metals were also determined. 
The control activated sludge provided the best removals of organ- 
ics. 





4937 / ERA-11/16 


(PNL-SA—13170) Evaluation of lead-iron-phos- 
tee dhen 56 Mamabah entir aaa taidhikins Bunnell, 
L.R.; Strachan, D.M.; Kissinger, H.E.; Hodges, E.N. (Pacif- 
ic Northwest Labs., Richland, WA (USA)). Jan 1986. Con- 
tract AC06-76RL01830. 19p. (CONF-860418—8). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86011129. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, USA (27 Apr 19 
The lead iro Sei nuclear waste glass developed at 
Oak Ridge National Laboratory (ORNL) was evaluated for its po- 
tential as an improvement over the current reference waste form, 
borosilicate glass. Vitreous lead-iron-phosphate glass appears to 
have substantially better chemical durability than borosilicate glass. 
However, severe crystallization leading to deteriorated chemical 
durability would result if this glass were poured into large canisters 
as is presently done with borosilicate glass. Cesium leach rates from 
this crystallized material are orders of magnitude greater than those 
from borosilicate glass. Therefore, in order to realize the perform- 
ance advantages of the lead-iron-phosphate material in a nuclear 
waste form, it would be necessary to process it so that it is rapidly 
cooled, thus retaining its vitreous structure. 22 refs., 4 figs., 4 tabs. 


36367 (PNL-SA—13606) High-temperature glasses for 
nuclear waste isolation. Bunnell, L.R.; Maupin, G.D.; Oma, 
K.H. (Pacific Northwest Labs., Richland, WA (USA)). Mar 
1986. Contract AC06-76RL01830. 17p. (CONF-860418—6). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86011127. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, USA (27 Apr 198 

ae { the effort “ fort to = and evaluate viable second- 

generation waste raed glasses with processing temperatures 
higher than the 1100 to 1200°C used for reference borosilicate 
glasses are being examined. This approach allows the use of previ- 
ously developed technology for producing nuclear waste glasses, 
with a few modifications. Low alkali high alumina-boron glasses 
processed at 1400°C and containing 25 wt % simulated reprocessed 
commercial nuclear waste have been fabricated and evaluated for 
chemical durability. These glasses exhibited matrix dissolution rates 
at 90°C in deionized water that are at least an order of magnitude 
lower than current reference glass compositions over a wide range 
of flow conditions. 6 refs., 5 figs. 


36368 a 
ular structure and physical properties of dielectric coatings. 
Exarhos, G.J. (Pacific Northwest Labs., Richland, WA 
(USA)). Mar 1986. Contract AC06-76RL01830. 27p. 
(CONF-860495—8). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86011620. 

From International conference on metallurgical coatings; 
San Diego, CA, USA (7 Apr 1986). 

Single and multilayer coatings exhibit optical properties con- 
trolled by localized chemical bonding and inherent microstructure 
that result from a particular deposition technique. The application 
of Raman spectroscopy to characterize such materials is attractive 
in that it is one of the few available methods that directly probes 
the chemical bond. Furthermore, optical properties of the coating 
can advantageously be used to enhance the sensitivity of the Raman 
probe through interference and resonance phenomena as well as 
guided wave enhancement techniques. Polycrystallite grain size and 
extent of grain orientation can also be determined from the spectra. 
In addition, inherent compressional stress in coatings, manifested in 
vibrational line shifts, may be quantified; conversely, knowledge of 
the vibrational frequency dependence on applied pressure will 
allow an estimate of the coating elastic properties. The capability 
for real-time in situ analysis represents a major strength of the 
Raman technique. Examples are discussed detailing real-time mi- 
crostructural changes in oxidic coatings subjected to temperature 
fluctuations or high-energy pulsed laser irradiation. 


36369 (SAND—85-2332) Experimental design applied to 


uerque, NM (USA); New Mexico Univ., Alb 
Chemical 


t. of —_ me May 198 .“ 
tract A 76D P00789. ae S, PC A03/MF A0l; 
GPO Dep. File Number D 11996. 
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Factorial experimental design is shown to be useful in ex- 
tracting the maximum information from the minimum number of 
experiments. It allows the identification of significant operating pa- 
rameters which may be used to develop a physical model for the 
process of interest. Applied to silicon nitride etching in HF, experi- 
mental design and allied statistical methods produced a prediction 
equation which serves as a guideline for minimum nitride mask 
thicknesses necessary for the selective anodization of silicon to 
produce porous silicon. The silicon nitride mask was chemically 
vapor-deposited from a gaseous mixture of ammonia and dichlorosi- 
lane to a thickness of approximately 1000 A. The ion derived 
for silicon nitride thickness change is AT (A) = 2.55 + 0.65[HF] - 
9.3t + 3.2[HF]t, where [HF] is in weight percent and t is in min- 
utes. This equation is valid for the range of HF concentrations from 
9 to 49 weight percent and times from 1 to 5 minutes. 


36370 (SAND—86-0990C) Holographic storage in ion-im- 
planted, ferroelectric-phase PLZT ceramics. Bullington, J.A.; 
Mancha, S.; Carter, R.; Heimlich, R.; Land, CE. (Ait 
Force Weapons Lab., Kirtland AFB, NM (USA); Sandia 
National Labs., Albuq ue, NM (USA)). 1986. Contract 
AC04-76DP00789. 15p. (CONF-8606121—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86010475. 

From International symposium on ultrasonics, ferroelectrics 
and frequency control; Bethlehem, PA, USA (9 Jun 1986). 

Holographic storage has been achieved in thin, optically pol- 
ished plates of Ni + Ne implanted, ferroelectric-phase PLZT 7/65/ 
35 ceramics using a photoferroelectric storage process first reported 
in 1976. Exposure energies used for the present experiments were 6 
to 7 mJ/cm? at 514 nm wavelength which represents an improve- 
ment of three orders of magnitude over the photosensitivity of the 
transverse-field assisted photoinduced change of refractive index in 
unmodified ferroelectric-phase PLZT reported by Micheron et al. 
in 1972. 


36371 X-ray scattering studies of graphite fibers. Tang, 
M.; Rice, G.G.; Fellers, J.F.; Lin, J.S. (Materials Science 
and Engineering, The University of Tennessee, Knoxville, 
Tennessee 37996-2200). Journal of Applied Physics; 60: No. 2, 
803-810(15 Jul 1986). 

The structural features of three different graphite fibers were 
studied via small- and wide-angle x-ray techniques. The experimen- 
tal evidence is consistent with a sheath/core fiber morphology. 
Graphitization, degree of orientation, crystallite size, and micropor- 
osity were analyzed. Samples included low (AS4) and high (HMS) 
modulus poly(acrylonitrile) (PAN) and melt-spun pitch-based 
(VSB-16) fibers. By wide-angle x-ray diffraction (WAXD) VSB-16 
was found to have the highest degree of graphitization, the highest 
degree of orientation, and the largest crystallite regions, and AS4 
the poorest graphitized structure. The void system in these graphite 
fibers was investigated by small-angle anes scattering (SAXS). 
SAXS from glycerin-soaked fibers indicates the scattering at very 
small angles (20<10 mrad) is dominated by total reflection of x 
rays at the fiber surface. The pores in HMS and VSB-16 fibers are 
inaccessible to glycerin and the pores in AS4 fiber are partially ac- 
cessible. The pores in PAN-based HMS and AS4 fibers are of nee- 
dlelike shape and those in VSB-16 are . The porosity is 
12.6%, 8.4%, and 4.5% in HMS, AS4, and VSB-16 fibers, respec- 
tively. Deviations from Porod’s law were observed at large angles 
and attributed to scattering from fractal aggregates of carbon atoms 
in the graphite crystallites and/or fractal boundaries of pores. The 
fractal dimension of the is 2.3 +- 0.1, 2.8 +- 0.2, and 
3.0 +- 0.2 for AS4, HMS, and VSB-16 fibers, respectively. Specu- 
lations about the fractal nature of aggregation may stimulate some 
new insight to the graphitization process, paracrystallinity, and the 
strength of graphite fibers. 


36372 High pressure study of changes in energy and in- 
tensity of excitations in crystalline metal glyoximes. Tkacz, 
M.; Drickamer, H.G. (School of Chemical Sciences, De- 
partment of Physics and Materials Research Laboratory, 
University of Illinois, Urbana, Illinois). Journal of Chemical 
Physics; 85: No. 2, 1184-1189(15 Jul 1986). Contract AC02- 
76ERO1198. 

The effect of high pressure has been measured on the energy 
and integrated intensity of electronic excitations of several layered 
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crystals of glyoximes containing Ni, Pd, or Pt. Large changes in 
both energy and intensity were observed, both of which were com- 
pletely reversible. The shifts in energy with pressure, are explained 
in terms of the relative spatial extent of the outer d and p orbitals 
of Ni, Pd, and Pt. The effects of back donation from the ligands 
and intensity borrowing from the higher energy charge transfer ex- 
citations are considered as possible causes of the observed intensity 
changes. It was concluded that intensity borrowing was the major 
cause of the observed changes. 


36373 Performance of piezoresistive carbon sensors in 
contact with porous materials. Gourdin, W.H.; Weinland, 
S.L. (Chemistry and Materials Science ent, Law- 
rence Livermore National Laboratory, P. O. Box 808, 
Livermore, California 94550). Review of Scientific Instru- 
ments; 57: No. 7, 1422-1426(Jul 1986). Contract W-7405- 
ENG-48. 

Piezoresistive carbon sensors were used to determine the 
stress-time history in unsintered powders during shock-wave com- 
paction in a gas gun. Powders of both spherical and irregular shape 
were examined, including steel, aluminum—silicon alloy, copper, 
tungsten, and aluminum nitride. A calibration relationship was es- 
tablished between direct sensor response and stress levels deter- 
mined by impedance matching; it corrects apparent systematic 
errors in the manufacturer's calibration for stresses in excess of 
about 2.0 GPa. 


36374 Optical properties of 8-ZnP. via photoelectroche- 
mistry. Ryan, M.A.; Parkinson, B.A. (Photoconversion 
Branch, Solar Energy Research Institute, Golden, Colorado 
980) Applied Physics Letters; 48: No. 25, 1754-1755(23 Jun 
1986). 

Photocurrent spectroscopy is used to measure the polariza- 
tion dependence of optical transitions in 8-ZnP2 and to identify an 
impurity state. A large polarization dependence was measured in 
the photocurrent spectrum with the light polarized parallel or per- 
pendicular to the c axis of a B-ZnP2 crystal. Structure observed in 
the spectra was attributed to polaritons and, in the n-type samples, 
to an impurity level associated with tin. 


36375 Evidence for the absence of a c(2 x 2) superstruc- 
2d for oxygen on Cu(100). Mayer, R.; Zhang, C.; Lynn, 

G. (Department of Physics, Brookhaven National Labo- 
ae Upton, New York 11973). Physical Review [Section] 
B: Condensed Matter; 33: No. 12, 8899-8902(15 Jun 1986). 

Wide discrepancies exist among recent studies in the de.er- 
mination of the position of an oxygen adsorbate with respect to the 
Cu(100) substrate having the purported c(2 x 2) superstructure. 
Using surface treatments described in the recent literature and a 
sensitive low-energy electron diffraction detector, we find the 
oxygen superlattice is not a mixture of c(2 x 2) and (V2 x 2 V2 
)R45 superstructures but has only a single ordered overlayer, 
namely the (V2 x 2 V2 )R45 structure. This result contradicts the 
conclusions of recent reports. 


36376 Polarized-x-ray-absorption studies of graphite in- 
bromine Feldman, J.L.; Elam, W.T.; 


tercalated- compounds. 

Ehrlich, A.C.; Skelton, E.F.; Dominguez, D. D.; Chung, 
D.D.L.; Lytle, F.W. (Naval Research Laboratory, Washing- 
ton, D.C. 20375- -5000). Physical Review [Section] B: Con- 
densed Matter; 33: No. 12, 7961-7982(15 Jun 1986). 

Details of both results and data analysis are given in the case 
of our polarized-x-ray-absorption experiments, using synchrotron 
radiation, on highly oriented pyrolytic graphite (HOPG)—based 
and graphite-fiber-based residual-bromine intercalation compounds. 
The effective angle which nearest-neighbor Br pairs make with 
crystallite graphite planes in some of these compounds, which was 
stated to be ~20° in an earlier article, is shown to be 16X(de +- 
4X(e: both Br-Br extended x-ray-absorption fine structure 
(EXAFS) and white-line features of the data are the basis of this 
result. We have also found that, whereas spherical averages of the 
areas under white-line spectra are independent of the choice of the 
material among all samples studied (including Bre vapor), differ- 
ences in similarly spherically averaged Br-Br EXAFS amplitudes 
are evident, especially between Br2 vapor and Br-graphite samples. 
We show that the latter differences which correspond to a coordi- 
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nation number less than one in Br-graphite are not due to either 
Gaussian or non-Gaussian (up to k* terms) Debye-Waller effects. In 
addition, we discuss the extraction of Br-C EXAFS and present re- 
sults of model calculations of Br-C EXAFS, where several different 
structural models for the Br sites are considered. We also discuss 
thermal effects and their relation to known Br sublattice phase-tran- 
sition behavior, based on our measurements at room temperature, 
360 K, and 400 K. 


36377 Thermoelectric power of the two-dimensional elec- 
tron gas in GaAs-Al/sub x/Ga/sub 1-x/As heterostructures. 
Davidson, J.S.; Dahlberg, E.D.; Valois, A.J.; Robinson, 
G.Y. (School of Physics and Astronomy, University of of 
Minnesota, Minneapolis, Minnesota 55455). Physical Review 
[Section] B: Condensed Matter; 33: No. 12, 8238-8245(15 Jun 
1986). Contract AC02-81ER 10887. 

Detailed experimental studies have been made of the thermo- 
electric properties of the two-dimensional electron gas in single- 
interface GaAs-Al/sub 0.3/Ga/sub 0.7/As heterostructures. At 
temperatures below 10 K the zero-applied-magnetic-field thermo- 
power is linear in temperature and is consistent with the diffusion 
thermopower for a two-dimensional electron gas. In the presence of 
a quantizing magnetic field the thermopower tensor is not diagonal 
and measurements of both components of the thermoelectric tensor 
have been made as functions of temperature and applied magnetic 
field. In the samples which have been studied, the experimental re- 
sults are consistent with Gaussian-broadened Landau levels. At 
higher temperatures the thermopower is found to decrease with in- 
creasing temperature. This effect occurs both in zero field and in 
the presence of a magnetic field. This effect is similar to what is 
anticipated if phonon drag were present except the sign of this 
extra contribution is opposite to that observed in bulk n-type GaAs. 


36378 High-pressure static and dynamic properties of the 
R3c phase of solid nitrogen. Etters, R.D.; Chandrasekharan, 
V.; Uzan, E.; Kobashi, K. (Physics ent, Colorado 
State University, Fort Collins, Colorado 80523). Physical 
Review [Section] B: Condensed Matter; 33: No. 12, 8615- 
8621(15 Jun 1986). Contract AC02-84ER45050. 

The zero-temperature equilibrium structure and orientations 
of solid Nz are calculated at pressures 20< or =P< or =415 kbar 
by optimizing the lattice energy of an eight-molecule unit cell with 
respect to a rhombohedral distortion of the crystal from the cubic 
Pm3n structure. The resulting equilibrium structures have R3c(C/ 
sub 3v/*) symmetry, upon which the pressure-volume relation and 
the libron, vibron, and lattice phonon frequencies at zone center are 
calculated using lattice dynamics. These quantities are compared 
with experiment and the symmetry assignments of the calculated 
and observed modes are given. Also calculated are the second 
virial coefficients, the a-N2 molar volume and sublimation energy, 
and the a- and y-N2 vibron frequencies, versus pressure. 


36379 Electro-optic contribution to Raman scattering 
from alkali halides. Mahan, G.D.; Subbaswamy, K.R. (De- 
partment of Physics, University of Tennessee, Knoxville, 
Tennessee 37996-1200 and Solid State Division, Oak Ridge 
National a eomneys Oak Ridge, Tennessee 37831). Physical 
Review [Section] B. oe Matter; 33: No. 12, 8657- 
8663(15 Jun 1986). 

The electro-optic contributions to second-order Raman scat- 
tering and field-induced first-order scattering from alkali halides are 
calculated explicitly in terms of the ionic hyperpolarizability coeffi- 
cients. The relevant local-field corrections are evaluated. Illustra- 
tive numerical results are presented. 


36380 Interstitials in graphite and disordered carbons. 
coahee. J.; Bragg, R.H. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory and Department 
of Materials Science and Mineral Engineering, Hearst 
Mining Building, University of California, Berkeley, Califor- 
nia 94720). Physical Review [Section] B: Condensed Matter; 
33: No. _ 8903-8905(15 Jun 1986). Contract AC03- 


76SFO0009 
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neutron irradiation and grinding of graphite on the other hand, are 
shown to demonstrate the existence of interstitial carbon atoms be- 
tween the aromatic planes of carbon atoms, sp? bonded as in the 
gtaphite-crystal structure. The steps are analogous to staging in 
graphite intercalation compounds. 


36381 Comment on "Origin of the oscillation in current- 
voltage characteristics of GaAs-AlGaAs tunnel junctions’. 
Hanna, C.B.; Laughlin, R.B. (Department of Physics, Stan- 
ford University, Stanford, California 94305). Physical Review 
Letters; 56: No. 23, 2547-2547(9 Jun 1986). Contract W- 
7405-ENG-48. 

A Comment on the Letter by J. Ihm, Phys. Rev. Lett. 55, 
999 (1985). 


Structure of random porous materials: Silica aero- 
gel. od, Mileiiee D.W.; Keefer, K.D. (Sandia National Labora- 
tories, Albuquerque, New Mexico 87185). Physical Review 
Letters; 56: No. 20, 2199-2202(19 May 1986). Contract 
AC04-76DP00789. 

Using small-angle x-ray scattering, we show that porous 
silica aerogel has a fractal backbone structure. The observed struc- 
ture is traced to the underlying chemical (polymerization) and 
physical (colloid aggregation) growth processes. Comparison of 
scattering curves for aerogel with silica aggregates confirms this in- 
terpretation. 


36383 High laser damage threshold porous silica antire- 
flective coating. Thomas, I.M. (Lawrence Livermore Na- 
tional Laboratory, P.O. Box 808, Livermore, California 
94550). Applied Optics; 25: No. 9, 1481-1483(1 May 1986). 
Contract W-7405-ENG-48. 

A quarterwave-thick narrow-bandwidth antireflective coat- 
ing for fused silica optical components and KDP crystals has been 
developed. The coating consists of porous silica prepared from a 
silica sol in ethanol. It is applied by dip or spin from a solution at 
room temperature and i no further treatment. The laser 
damage threshold levels are about equal to the surface damage 
thresholds of the uncoated substrates. 


36384 Formation of stable dopant interstitials during ion 
implantation of silicon. Pennycook, S.J.; Culbertson, R.J.; 
Narayan, J. (Solid State Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tennessee 37831). po -cie of Materials 
Research; 1: No. s 476-492(May 1986). Contract ACO0S5- 
840R21400. 

High concentrations of self-interstitials are trapped by 
dopant atoms during ion implantation into Si. For group V dopants, 
these complexes are sufficiently stable to survive solid-phase-epitax- 
ial (SPE) growth but break up on subsequent thermal processing 
and cause a transient-enhanced diffusion. Dopant diffusion coeffi- 
cients are enhanced by up to five orders of magnitude over tracer 
values and are characterized by an activation energy of approxi- 
mately one half of the tracer values. In the case of group III do- 
pants, any complexes formed during implantation do not survive 
SPE growth but a second source of self-interstitials becomes signifi- 
cant and leads to similar transient effects. This is the damaged layer 
underlying the original amorphous/crystalline interface. These ob- 
servations provide direct evidence for long-range self-interstitial mi- 
gration in Si, and we believe these are the first observations of the 
interstitialcy diffusion mechanism with no vacancy contribution. 
We propose that the complexes are simply interstitial dopant atoms 
din a split <100> interstitialcy ) that are particularly 
stable in the case of group V dopants. As they decay self-intersti- 
tials are released and cause the transient-enhanced diffusion. 


36385 Efficient second-harmonic generation in KTP crys- 
tals. Driscoll, T.A.; Hoffman, H.J.; Stone, R.E.; Perkins, 
P.E. (Research and Devel 


lopment Division, Lockheed, Mis- 
siles and Space Company, Inc.,3251 Hanover Street, Palo 
Alto, California 94304). Journal of the 1 Society of 
America B: Optical Physics; 3: No. 5, 68 y 1986). 
Conversion efficiencies in excess of 50% have been meas- 
ured in frequency- doubling experiments in KTP using divergent 
fundamental 1.064-~m beams. Various doubling schemes have been 
investigated to avoid reconversion effects observed in 9-mm-long 
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crystals. The phase-matching angular acceptance bandwidth, 
damage threshold observations, and measurement of effective sus- 
ceptibility relative to KD*P are also reported. 


36386 Spin-lattice relaxation of v pure solid o-D2. 
Honig, A.; Lewis, M.; Yu, Z.h.; Yucel, 8 S. (Physics Depart- 
ment, Syracuse University, Syracuse, New York 13244- 
1130). Physical Review Letters; 56: No. 17, 1866-1869(28 Apr 
1986). Contract FG02-84ER53179. 

Orthodeuterium of unprecedented purity (p-D2 concentra- 
tion c, = 1.7 x 10~*) has been produced, with spin-lattice relax- 
ation time, T:/sup D/(Dz2), =0.5 k at T = 4.2 K and H = 0.7 T. 
This suffices for retention of high spin polarization built up at milli- 
kelvin temperatures and use at 1—4 K as a highly spin-polarized 
up-arrowD: solid. T:/sup D/(D2) from 1—10 K and 0.01—0.70 T 
are compared with T;/sup H/(HD) and T:/sup D/(HD), allowing 
tests of current relaxation theories. Measurement of the p-D2—o-D. 
homogeneous conversion rate in D2 at 4.2 K for 10°*<c:<10-° is 
found to be substantially in agreement with a previous Seamubier 
tion for 0.20<c; <0.90. 


36387 Momentum distributions and the impulse approxi- 
mation in helium. Tanatar, B.; Lefever, G.C.; Glyde, H.R. 
(Department of Physics, University of Delaware, Newark, 
Delaware). Journal of Low Temperature Physics; 62: No. 5, 
489-496(1 Mar 1986). 


The momentum distribution n( p) of atoms in condensed 
matter may be determined from neutron inelastic scattering meas- 
urements. However, scattering at high momentum transfers hQ 
(high enough that the impulse approximation holds) is required. A 
model of solid helium is used to assess the error introduced in n( p) 
by assuming the impulse approximation holds at several Q values. 
At Q = 20 A“! the error in n( p) is ~ 5-10%. This error can be 
reduced by a factor of ten using a symmetrization procedure. 


36388 Structure of porous materials from small-angle X- 
ray scattering. Schaefer, D.W.; Hurd, A.J. (Sandia National 
ian Albuquerque, NM). pp 54-62 of The chemistry and 
physics of composite media. Tomkiewicz, M.; Sen, P.N. 
Pennington, NJ; The Electrochemical Society (1985). Con- 
tract ACO4-76DP00789. 
Small-angle x-ray scattering was used to determine the struc- 
ture of porous silicas and carbon black/teflon current collectors. 
ing on density, the silicas appeared to be either a loose col- 
lection of spheres or a branched polymeric structure like a colloidal 
aggregate. The carbon black material had fractally rough pores, 
consistent with recent electrochemical studies. They also study a 
suspension of colloidal carbon black, which we found had smooth 
surfaces below 100 A length scales. 


36389 Ion-implantation doping of strained-layer superiat- 
tices. Myers, D.R. (Sandia National Labs., Albuquerque, 
NM). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms; B10/ 
11: 556-560(1985). (CONF-841117—Pt.1). Contract AC04- 
76DP00789. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Strained-layer superlattices (SLSs) are a novel class of elec- 
tronic materials whose bandgap and transport properties can be tai- 
lored during growth by the selection of appropriate layer thickness 
and chemical composition. Localized doping of III-V compound 
semiconductor SLSs can be achieved by masked ion implantation 
followed by controlled atmosphere annealing. Electrical activation 
of the implanted species and survival of the host superlattice can be 
detected by Raman spectroscopy; these conclusions are reinforced 
by a variety of complementary measurements. Values for dopant 
electrical activation and mobilities in the implantation-doped SLSs 
are consistent with those obtained for similar implants and anneals 
in the nearest binary compounds semiconductors. These results re- 
flect favorably on the stability of strained-layer superlattices and 
allow exploitation of the unique properties of strained-layer super- 
lattices in novel electronic devices. 
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36390 Sateen ot elptatis an ae eee eee 
ing on the surface crystallinity in single Si crystals implanted 
with high doses of '*O. Sjoreen, T.P.; Holland, O.W.; Fathy, 
D.; More, K.; Davis, R.F. (Oak Ridge National Lab., TN). 
Nuclear Instruments and Methods in Physics Research, Section 
B: Beam Interactions with Materials and Atoms; B10/11: 574- 
579(1985). (CONF-841117—Pt.1). Contract ACO05- 
840R21400. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The dependence of near-surface crystallinity on substrate 
heating during high dose O* implantation into Si and post-implanta- 
tion annealing was studied. It is shown that the damage morpholo- 
gy in the crystalline region above the SiO layer is very sensitive to 
substrate temperature and that, under optimum implant conditions 
which minimize damage conditions in the near surface, annealing 
does not improve the near surface crystallinity. Rutherford backs- 
cattering/channeling spectroscopy and cross-sectional transmission 
electron microscopy were used to analyze the microstructure of the 
samples. 


36391 Variation of pendelloesung fringes in elastically de- 
formed silicon single crystals. White, G.E.; Chen, H. (Univ. 
of Illinois, Urbana-Champaign). Materials Letters; 2: No. 4B, 
347-350(May 1984). Contract AC02-76ER01198. 

Pendelloesung fringes obtained from x-ray diffraction section 
topographs are sensitive to elastic strain lower than 10~® The strain 
sensitivity is higher for topographs taken with a diffraction vector 
closer to the lattice displacement vector. This effect is demonstrat- 
ed in two types of samples: (1) a Si(111) wafer with an epitaxial 
Pd2Si thin film and naturally present strain, and (2) a triangular 
shaped Si(111) crystal with an artificial strain field produced by one 
point bending. 6 references, 5 figures. 
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36392 (UCID—20622-86-4) Chemistry research resource. 
Progress report, April 1986. (Lawrence Livermore National 
Lab., CA an May 1986. Contract W-7405-ENG-48. 
90p. PC A0S/MF A01; 1; GPO Dep. File Number 
DE86011887. 


Summaries are presented of progress made in the following 
areas of chemistry and materials; synthesis of new materials, devel- 
opment of analytical techniques, chemical kinetics and transport 
processes, cryogenic and other physical properties of H isotopes, 
artificial intelligence, development of characterization techniques, 

modeling analysis, mechanical properties of polymers, 
physical metallurgy (mechanical properties, phase transformations), 
surface modification and surface studies, and new materials devel- 
opment and properties. (DLC) 
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REFER ALSO TO CITATION(S) 35438, 35441, 35537, 35537, 35575, 35576, 
35578, 35600, 36073, 36470, 36483, 36630 


36393 (CONF-8605119—1) Importance of interfacial phe- 
nomena in separation science and technology. Scott, C.D. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 13p. NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86011063. 

From Interfacial phenomena in the new and emerging tech- 
nologies; Boulder, CO, USA (29 May 1986). 

The different types of separation technologies have many 
common features that can be used to define a unified field. All sep- 
aration processes bring about a spatial differentiation of the compo- 
nents of a mixture. In most cases, the separation is conducted in a 
heterogeneous process which requires the movement of the compo- 
nent of interest to, or through, an interface between phases. Thus, 
interfacial phenomena will frequently represent important, or even 
controlling, mechanisms in the separation process. There will be 
important needs and opportunities for interfacial research in support 
of advanced separation concepts. Some of these needs will be point- 
ed out for selected areas of new or emerging technologies. 3 figs. 
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36394 (DOE/CE/40673—T1) Cosolvent-enhanced criti- 
cal-fluid extraction of organics from water. Final report, 14 
August 1984-14 August 1985, Kingsley, G.S.; Chung, M.E.; 
Moses, J.M. (Critical Fluid Systems, Inc., Cambridge, MA 
(USA)). May 1986. Contract FC01-84CE40673. 115p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE86011472. 
Near-critical carbon dioxide was used in conjunction with 
cosolvents to efficiently concentrate ethanol and acetic acid from 
water solutions in a process development unit-scale continuous 
liquid-liquid extractor. The use of cosolvents has reduced the over- 
all solvent requirements resulting in smaller equipment size and 
lower costs, and effective use of a vapor recompression cycle in the 
process design has significantly reduced energy consumption. 


36395 (DOE/PC/60807—12) Supercritical fluid chroma- 
tography/supersonic jet spectroscopy. Progress report, Febru- 
ary 1-April 30, 1986. Lee, M.L.; Goates S.R. (Brigham 
Young Univ., Provo, UT (USA). Dept. of Chemistry). 1986. 
Contract FG22-83PC60807. 14p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86011278. 

Some minor modifications to the supercritical fluid fractiona- 
tion apparatus were made during this quarter to optimize the per- 
formance of the unit. It was decided that a thorough study of the 
potential of CO. for the fraction of high-molecular-weight and 
polar polycyclic aromatic compounds (PAC) be undertaken before 
construction of the high temperature apparatus should begin. Two 
main factors were considered when making this decision. First, the- 
oretical solubility parameter data suggested that CO. might be a 
better solvent than n-pentane for high-molecular-weight PAC. 
Second, there were some indications that coal extracts and high- 
molecular-weight coal-derived fluids could undergo structural 
changes when heated. Aromatization, condensation, rearrange- 
ments, and other types of chemical reactions are expected to occur 
in coal mixtures at temperatures above 60°C. Therefore, a low tem- 
perature fractionation procedure would be much more desirable 
than a high temperature one. Also, over the past several months, 
we have been making detailed spectroscopic investigations of super- 
critical fluid/supersonic expansions for several supercritical fluid 
solvents, including n-pentane, CO2, SFe, and N2O, using as test 
sample compounds, naphthalene and perylene. During the past 
quarter, we have concentrated especially on obtaining spectra of 
perylene which provides a more rigorous test of our system did our 
earlier work with naphthalene. 3 refs., 4 figs., 2 tabs. 


36396 (LBL—21612) Picosecond spectroscopy in solu- 
tions: the excited-state solvation dynamics of 9,9’-bianthryl. 
Anthon, D.W. (Lawrence Berkeley Lab., CA (USA)). May 
1986. Contract AC03-76SF00098. 264p. NTIS, PC Al2/MF 
A01; GPO Dep. File Number DE86012105. 

Thesis. 

Details of the systems used for obtaining from samples excit- 
ed with a single laser pulse were measured in 10 nm bandwidths 
with 6 ps resolution using a computer-controlled streak camera 
system. Absorption measurements made with the same system 
measured, with a resolution of .01 OD, the time-dependent attenu- 
ation of the emission from a dye solution by a second sample. Lim- 
ited results from a Raman spectrometer in a pump-probe configura- 
tion are also described, as are the limitations inherent in such meas- 
urements. The applicability of coherent Raman techniques to solu- 
tion measurements is discussed. Measurements of the solvation dy- 
namics of 9,9’-bianthryl in alcohol, deuterated alcohols and alcohol- 
alkane mixtures at several temperatures are described. Complex 
triexponential decays were observed, correlating with dielectric re- 
laxation, alcohol concentration and solvent viscosity. No dynamics 
were observed in nonhydrogen-bonding solvents irrespective of po- 
larity. These results combined with evidence of excited-state proton 
transfer suggest that BA initially (~20-50 ps) forms an unsolvated 
charged transfer state which then forms hydrogen bonds to the sol- 
vent (~50-500 ps, increasing with viscosity). Other interpretations 
are discussed. 
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36397 (ORNL/TM—9949) Ion microprobe mass spec- 
trometry using sputtering atomization and resonance ioniza- 
tion: annual progress report. Goeringer, D.E.; Christie, 
W.H.; McKown, H.S.; Donohue, D.L. (Oak Ridge National 
Lab., TN (USA)). May 1986. Contract AC05-840R21400. 

. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE8601 1294. 

Resonance Ionization Mass Spectrometry (RIMS) utilizing 
ion beam sputtering atomization has been applied to the measure- 
ment of U and Sm. The goal is to produce an ultrasensitive analyti- 
cal technique for measuring elements of environmental concern in 
small particles or inclusions. An ion microprobe mass analyzer 
(IMMA) has been modified to allow production of a sputtered 
atom plum through which high powered tunable laser radiation is 
directed. Ions of a given element are produced by a multistep reso- 
nance ionization process followed by extraction into a double-focus- 
ing mass spectrometer for detection. Data are presented showing 
mass and optical spectra obtained as well as the sensitivity of the 
techniques. 22 refs., 9 figs., 1 tab. 


36398 (UCRL—92857) Isotopic ratio measurements with 
ICP-MS. Russ, G.P. III; Bazan, J.M. (Lawrence Livermore 
National Lab., CA (USA)). 3 Jun 1986. Contract W-7405- 
ENG-48. 52p. (CONF-860101—2). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86011885. 
From Winter conference on plasma spectrochemistry; Maui, 
HI, USA ae Jan 19 
inductiv y-coupled-plasma source mass spectrometer 
acr-ms) has been used to measure the isotopic composition of U, 
Pb, Os, and B standards. Particular emphasis has been placed on 
uranium because of its nuclear and environmental interest and be- 
cause of the availability of a well-characterized set of standards 
with a wide range of isotopic compositions. The precision and ac- 
curacy obtainable in isotope ratio measurements by ICP-MS depend 
on many factors including background, interferences, dead time, 
mass fractionation (bias), abundance sensitivity, and counting statis- 
tics. Which, if any, of these factors controls accuracy and precision 
depends on the type of sample being analyzed and the characteris- 
tics of the mass spectrometer. These issues are discussed in detail. 


3 . (Departmen 
ity, W est Lafa yette, Indiana 47907). Optics Letters; 

11: No. 6, 345-347(0un 1986). 
We report the first use to our knowledge of the anomalous 


ries, Livermore, California 94550). Optics 
Letters; 11: No. 6, 374-376(Jun 1986). 

We report the first measurements to our knowledge of the 

effects of two-photon Raman: saturation on fully resolved, homoge- 
neously broadened coherent anti-Stokes Raman spectroscopy 
(CARS) line shapes. Saturation dips and line broadening were ob- 
served with a high-resolution scanning CARS experiment using a 
single-mode, doubled Nd:YAG laser and a pulse-ampli- 
fied cw dye laser. Saturated line shapes are compared with the re- 
sults of numerical solutions of the time-dependent density matrix 
equations. 
36401 Single laser thermal lens detector for microbore 
liquid based on high-frequency modulation. 
Skogerboe, K.J.; Yeung, E.S. (Iowa State Univ., Ames). An- 
alytical Chemistry; 58: No. 6, 1014-1018(May 1986). Contract 
W-7405-ENG-82. 

A new thermal lens suitable for microbore LC 
detection is presented. A single laser is used and a single beam 
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passes through the cell to simplify alignment. Base line stability of 1 
x 10~‘ and lock-in detection are made possible by a reference beam 
and high-frequency modulation (150 kHz). Detectability (S/N = 3) 
is found to be 3 pg of benzopurpurin 4B at 90 mW excitation (514.5 
nri). This corresponds to an absorbance limit of detection of 4 x 
10-* AU in a 1-cm cell. 34 references, 4 figures, 2 tables. 


36402 Detection of nitro polynuclear aromatic compounds 
by surface-enhanced Raman spectrometry. Enlow, P.D.; Bun- 
cick, M.; Warmack, R.J.; a T. (Oak Ridge National 
Lab., TN). Analytical Chemistry; 58 : No. 6, 1119-1123(May 
1986). Contract AC05-840R21400 

The-various nitro polynuclear aromatic compounds, includ- 
ing 1-nitropyrene, 9-nitroanthracene, 2-nitronaphthalene, and 2-ni- 
trofluorene have been investigated by use of the surface-enhanced 
Raman scattering (SERS) spectrometry technique. Silver-coated 
substrates consisting of latex spheres on glass and filter paper and 
prolate SiOz posts on quartz were used. The limit of detection of 1- 
nitropyrene was found to be 0.3 ng. The SERS signals were en- 
hanced over conventional Raman signals by a factor of 5 x 10° to 9 
x 10° for 1-nitropyrene adsorbed on various SERS-active substrates. 
The production and practicality of SERS-active substrates with 
ee ee 
ures, le. 


36403 Sensitized fluorescence spectrometry using solid 
organic substrate. Vo-Dinh, T.; White, D.A. (Oak Ridge 
National Lab., TN). Analytical Chemistry; § 58: No. 6, 1128- 
1133(May 1986). Contract AC05-840R2 

TL dade Mee cea wet alls 
tized luminescence for detecting trace amounts of polynuclear aro- 
matic (PNA) compounds. Anthracene was used as the sensitizer de- 
signed to absorb excitation energy and funnel it to the guest analyte 
compounds spotted on anthracene-treated filter paper. The data in- 
dicate that anthracene can improve the fluorescence signal of vari- 
ous PNA compounds such as perylene and benzo[a]pyrene by 2 
orders of magnitude. For other compounds such as fluoranthene, 
no fluorescence sensitization by anthracene was observed. The use- 
fulness of the sensitized fluorescence detected by a fiber-optics lu- 
minoscope device for screening complex samples is illustrated in 
analyses of a coal liquid and an air particular sample extract. 25 ref- 
erences, 8 figures. 


36404 ee polynuclear aromatic 
compounds in complex matrices. Karlesky, — Rollie, 
M.E.; Warner, L.M.; Ho, C.N. (Emory Uni " Atlanta, 
GA). ” Analytical Chemistry; 58: No. 6, 1187-1192(May 1986). 
Contract AS05-82ER60100. 

This paper describes a procedure for fractionating polynu- 
clear aromatic compounds (PNAs) from complex matrices accord- 
ing to number of aromatic rings. The procedure uses cartridges 
packed with amino polar bonded phase packing materials to 
achieve chromatographic separation of the polynuclear aromatic 
compounds. Data are provided demonstrating the applicability of 
the approach for isolating PNAs from complex matrices. This pro- 
cedure is compared to a fairly well-known solvent extraction 

scheme for the isolation of PNAs. Finally, the utility of the ap- 
proach is further demonstrated by applying the method to an ex- 
tract of air particulate sample acquired from an oil refinery in the 
Lake Charles, LA, area. 16 references, 5 figures, 4 tables. 


36405 Actinide separations for a spectrometry using neo- 
dymium fluoride coprecipitation. Hindman, F.D. (Dept. of 
Energy, Idaho Falls, ID). Analytical Chemistry; 58: No. 6, 
1238-1241(May 1986). 

A procedure was developed in which a 10-g soil sample was 
fused in potassium fluoride followed by a pyrosulfate fusion. The 
flux was dissolved in dilute hydrochloric acid and thorium, urani- 
um, plutonium, and americium were coprecipitated on barium sul- 
fate. The barium sulfate was dissolved and precipitated in the pres- 
ence of diethylenetriaminepentaacetic acid (DTPA) to separate the 
actinides from barium sulfate. The filtrate was decomposed, fused 
in a pyrosulfate flux, and dissolved in dilute nitric acid. Thorium 
was separated from the other actinides by coprecipitation on ceric 
iodate. Uranium, plutonium, and americium were separated sequen- 
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tially, one from the other, by oxidizing them to their highest oxida- 
tion states followed by a series of coprecipitations of the nuclides. 
The isolated nuclides were coprecipitated on neodymium fluoride, 
filtered, and counted by a spectrometry. The recoveries ranged 
from 85% to 95%. The resolution for full width at half maximum 
(fwhm) was between 60 and 70 keV. Decontamination factors 
ranged between 10° and 10‘. 8 references. 


36406 Thermal desorption modulator for capillary —_ 
chromatography. Jinno, K.; Carney, D.P.; B. 
(Southern Illinois Univ., Carbondale). Analytical Che oe 
58: No. 6, 1248-1251(May 1986). Contract FC22-83FE60339. 

Going to capillary columns for liquid chromatography per- 
mits improved resolution, sensitivity, and detection limits. The in- 
jector must be sized in proportion to the column. A thermal de- 
sorption modulator was constructed as the injector. The perform- 
ance of the multiplexed system is presented. 7 references, 2 figures, 
2 tables. 


Sorption of benzene and toluene by 
poly(tetrafluoroethylene) during headspace analysis. Keeley, 
D.F.; Hoffpauir, M.A.; Meriwether, J.R. (Univ. of South- 
western Louisiana, Lafayette). Analytical Chemistry; 58: No. 
6, 1258-1259(May 1986). Contract AS07-83NV 10338. 

The determination of physical properties by gas chromato- 
graphic headspace analysis does not provide for cancellation of 
errors caused by sample adsorption or absorption. Caution must be 
exercised to carefully quantify the amount of solute absorbed by 
the polytetrafluoroethylene coating on septa and stirring bars. An 
alternative approach would be to use alumina and glass coatings. 5 
references, 1 table. 


36408 Electrothermal vaporization for sample introduc- 
tion into a three-electrode direct current argon plasma. E!- 
liott, W.G.; Matusiewicz, H.; Barnes, R.M. (Univ. of Massa- 
chusetts, Amherst). Analytical Chemistry; 58: No. 6, 1264- 
neta 1986). 

The direct current plasma (DCP) configuration developed 
by Elliott has been shown to be an excellent source for analytical 
atomic emission spectrometry. The application of DCP excitation 
for atomic emission (AES) measurements of trace metals has, 
during the past 10 years, enhanced the versatility of AES as an ana- 
lytical technique. In normal use, sample is pumped continuously 
into a ceramic cross-flow nebulizer, and the resulting aerosol is 
transported to the excitation region of the plasma. This approach is 
satisfactory for routine analyses, but under special circumstances 
benefits may be obtained from the use of electrothermal vaporiza- 
tion (ETV) sample introduction. In this study the adaptation of the 
commercial electrothermal vaporization system is explored for 
sample introduction into the three-electrode DCP. The ETV tech- 
nique reduces the sample volume required for analysis and is espe- 
cially convenient for volumes in the 5-20 pL range. Recent studies 
of aerosol approaching the plasma indicate that elimination of the 
solvent by ETV may permit more efficient introduction of the 
sample directly into the excitation region of the DCP than with 
conventional nebulization. Three elements chosen for this feasibility 
investigation (aluminum, copper, and manganese) cover a range of 
vaporization and excitation conditions and illustrate problems ex- 
pected in analytical applications. For each element the effects of 
carrier gas flow rate and observation region were investigated using 
1 pg/mL solutions. The conditions providing the best signal-to- 
background ratio were employed to measure the calibration func- 
tion and estimate the detection limit. 8 references, 4 figures, 1 table. 


36409 Design criteria and sensitivity calculations for mul- 
tielemental trace analysis at the NSLS X-ray microprobe. 
Gordon, B.M.; Jones, K.W. (Brookhaven National Lab., 
Upton, NY). Nuclear Instruments and Methods in Physics Re- 
search, Section B: Beam Interactions with Materials and 
Atoms; B10/11: 293-298(1985). (CONF-841117—Pt.1). Con- 
tract AC02-76CH00016. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Synchrotron radiation from the National Synchrotron Light 
Source (NSLS) will be used for X-ray fluorescence elemental anal- 
ysis at a spatial resolution of several micrometers. The initial phase 
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in the development of the microprobe beam line will consist of ob- 
taining a 30 » m beam spot for application to scanning X-ray fluo- 
rescence analysis. The proposed beam line will have a multilayer 
monochromator and an ellipsoidal mirror to provide monochroma- 
tic X-rays from 3 to 17 keV with 8:1 demagnification. Ray tracing 
was carried out to establish the flux of excitation photons at the 
target for different orientations of beam line components. These al- 
ternative layouts will be discussed in terms of optimizing experi- 
mental conditions and trace-element sensitivities. Calculated sensi- 
tivities for thin biomedical and geological matrices will be present- 
ed. 


36410 Quantitative X-ray fluorescence analysis using 
monochromatic synchrotron radiation. Jaklevic, J.M.; Giau- 
que, R.D.; Thompson, A.C. (Lawrence Berkeley Lab., CA). 
Nuclear Instruments and Methods in Physics Research, Section 
B: Beam Interactions with Materials and Atoms; B10/11: 303- 
paren dont (CONF-841117—Pt.1). Contract AC03- 
76SF00098. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The use of high-intensity, tunable monochromatic X-rays for 
the quantitative analysis of biological and geochemical specimens at 
the 10~* g level is described. Incident X-rays were obtained from 
the new LBL-Exxon permanent magnet wiggler beamline at the 
Stanford Synchrotron Radiation Laboratory. The sample detector 
geometry was designed to make optimal use of polarization advan- 
tages for background reduction. Questions regarding the sensitivity 
and accuracy of the measurements were studied with particular em- 
phasis on the advantages of tuning the X-ray energies for optimum 
excitation for specific elements. The implications of these measure- 
ments with respect to the use of X-ray microprobe beams will be 
discussed. 


36411 Effect of wettability of Wilhelmy plate and du 
Nouey ring on interfacial tension measurements in solvent ex- 
traction systems. Gaonkar, A.G.; Neuman, R.D. (Univ. of 
Minnesota, St. Paul). Journal of Colloid and Interface Sci- 
ence; 98: No. 1, 112-119(Mar 1984). Contract AC02- 
81ER 10859. 

The interfacial tension, y, of di(2-ethylhexyl)phosphoric 
acid/n-dodecane/0.0010 N HCl systems was investigated at 20°C to 
develop appropriate experimental techniques for use in liquid-liquid 
solvent extraction studies. The stringent precautions and purifica- 
tion procedures necessary to ensure that the system is free from 
interfering surface-active impurities are discussed. The Wilhelmy 
plate method was found to be superior to the du Nouey ring tech- 
nique. Sandblasted glass plates gave reliable and reproducible 
values of yy. However, with sandblasted platinum plates, increasing- 
ly lower y values were obtained with higher HDEHP concentra- 
tions. This behavior was attributed to the change in the wetting 
characteristics of the platinum plate by the adsorption of HDEHP 
on the platinum plate during its passage through the n-dodecane 
phase containing HDEHP. 30 references, 4 figures. 
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36412 (AD-A—165567/9/XAB) Isotope-exchange reac- 
tions in vitreous silica. Kumar, B. (Dayton Univ., "OH 
= Research Inst.). Dec 1985. 5p. NTIS, PC A02/MF 
A 

The isotope-exchange reactions between hydrogen and deu- 
terium in vitreous-silica specimens were investigated. Both reac- 
tions exhibit Arrhenius-type behavior and the activation energies 
determined were 36.7 and 56.3 kj/ mole for the hydrogenation and 
deuteration reactions, respctively. The two reactions were shown 
to be irreversible, and this was explained on the basis of differences 
in permeability and diffusion of hydrogen and deuterium gases, as 
well as on the chemical nature of OH and OD groups. The rel- 
evance of the irreversible nature of this reaction in suppressing 
transmission losses in optical fibres is also discussed. 
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36413 (CONF-860602—3) Magnetic susceptibility of 
CfCls and its dependence on crystal structure. Nave, S.E.; 
Moore, J.R.; Peterson, J.R.; Haire, R.G. (Tennessee Univ., 
Knoxville (USA); Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 12p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010032. 

From 17. rare earth research conference; Hamilton, Ontario, 
Canada (8 Jun 1986). 

Magnetic measurements are presented for polycrystalline 
samples of californium trichloride in both a hexagonal (UCIs type; 
CfdIl) C.N. = 9) and orthorhombic (PuBrs type; Cf(III) C.N. = 
8) crystal form. In the Curie-Weiss temperature region the Weiss 
constant, theta/sub p/, is significantly larger for the orthorhombic 
form. The susceptibility of the orthorhombic form deviates from 
Curie-Weiss behavior at a higher temperature than the hexagonal 
form indicating a larger crystal field splitting in the former. At tem- 
peratures below 15 K a field dependent transition is observed. In a 
field of 5 kG an antiferromagnetic maximum in the susceptibility is 
observed at 7 K and 13 K for the hexagonal and orthorhombic 
forms, respectively. For 30 kG both types exhibit monotonically in- 
creasing susceptibilities with lower temperature and the hexagonal 
form shows saturation behavior in the susceptibility versus tempera- 
ture plots with a saturation moment of ~7 p/sub B//atom. 6 refs., 
3 figs. 


36414 (DOE/ER/10708—T5) Investigation of gas-solid 
reaction kinetics in iron compounds. Coombs, P.G. (Califor- 
nia Univ., Davis (USA)). 1986. Contract AS03-80ER 10708. 
278p. NTIS, PC A13/MF AO1; 1; GPO Dep. File Number 
DE86012296. 

Studied were the hydrogen reduction of FeO, the cyclic re- 
duction and oxidation of Fe,O; using hydrogen and dry air as the 
reacting gases, and the oxidation of FeS in dry flowing air. The de- 
composition of Fe2(SO,)s in air and the oxidation of iron reduced 
from FeO were also investigated. The direct hydrogen reduction of 
FeO and Fe,Os powder between 723 and 873°K led to sigmoid- 
shaped curves on which a zero-order kinetic expression was em- 
ployed. A critical temperature effect was observed at 803°K for the 
reduction of FeO. Activation energies of 58 and 51 kJ/mol were 
calculated for the low and high temperature reduction of FeO. A 
similar value of 53 +- 4 kJ/mol was derived for Fe2Os reduction. 
Cycling was found to reduce the rates of both the reduction and 
oxidation reactions in FezO3. The oxidation of FeS is complex. A 
model is proposed, and the various observations are discussed in 
terms of a sequence of solid-state and gas-solid reactions. The oxi- 
dation of stoichiometric FeS (troilite) between 648 and 923°K led 
to a final product of Fe,O; as well as a variety of intermediate 
compounds which included Fe/sub 1-x/S (pyrrhotite), FeS. 
(pyrite), Fe2(SO,)s, and FesO, (magnetite). Oxidation kinetics at in- 
termediate temperatures were controlled by the Fe2(SQ,)s forma- 
tion and decomposition. The activation energies for FeS oxidation 
and Fe,(SO,)s decomposition are 192 kJ/mol and 219 kJ/mol. 


36415 (DOE/ER/13133—3) Catalytic hydrogenation of 
carbon monoxide. Progress report, September 15, 1985-Sep- 
tember 14, 1986. Wayland, B.B. (Pennsylvania Univ., Phila- 
delphia (USA)). Sep 1986. Contract AC02-83ER13133. 8p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86011871. 

The principal objective of this program is to learn how to 
utilize the unique properties of Rhodium porphyrins in achieving 
catalytic hydrogenation of carbon monoxide at mild conditions. 
Rhodium porphyrins react with Hz and CO at pressures less than 
one atmosphere to produce the first intermediate in the hydrogena- 
tion of CO and provide a realistic opportunity to participate in the 
catalytic hydrogenation of CO at low gas pressures. Several cata- 
lytic schemes are proposed which take advantage of the unique re- 
activity of Rhodium porphyrins coupled with the aldehyde-like 
character of the metallo formyl intermediate. Multifunctional cata- 
lysts that utilize rhodium porphyrins and a second catalyst known 
to promote the hydrogenation of aldehydes are particularly promis- 
ing candidates for achieving low pressure hydrogenation of CO. 
Solvent effects will be explored as one means for tuning the ther- 
modynamic and kinetic parameters for optimum catalytic behavior. 
Comparative studies are used in identifying the essential features re- 
quired to obtain a catalyst system based on metallo macrocycles. 
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(DOE/PC/80503—T1) Transport and relaxation 
processes in supercritical fluids. Technical progress report. 
Jonas, J. (Illinois Univ., Urbana (USA). Dept. of Chemis- 
try). 1986. Contract FG22-85PC80503. 5p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86007847. 

We have tested our improved NMR method for determining 
diffusion coefficients using a sample of H2O. We obtain the litera- 
ture value for D to within the error of the experiment (+- 3%). A 
manuscript on the method is in preparation. This NMR diffusion 
experiment now allows us to obtain diffusion data for the naphtha- 
lene-COz system. Spin echo modulation is no longer a problem, so 
we may monitor the prcton NMR signal from naphthalene which 
has the necessary sensitivity to obtain diffusion data. Diffusion 
measurements are now in progress. These are the first NMR diffu- 
sion measurements on a solid-supercritical fluid system. We have 
recently been testing the feasibility of obtaining high resolution 
sulfur-33 NMR spectra of solids containing sulfur dissolved in su- 
percritical fluids. Typically sulfur linewidths in these molecules are 
very large (greater than 10kHz) when dissolved in liquid solution. 
However, the viscosity of a supercritical fluid is much less than 
that of a simple liquid, and thus a sulfur containing compound dis- 
solved in a supercritical fluid should have a greatly narrowed 
linewidth. This would allow the characterization of sulfur contain- 
ing coal liquids, for example. We have investigated the system di- 
benzothiophene-supercritical ethylene in this way. Unfortunately, 
the NMR sensitivity of **S is quite poor, and the signal to noise 
ratios were not sufficient to obtain the spectrum. We now plan to 
use the supercritical solvent xenon, which is known to be an excel- 
lent solvent. This solvent should give greater solubilities so that the 
problems of sensitivity can be overcome. 


(DOE/PC/80518—T3) Surface chemistry of model 
sottaiinemiee catalysts supported on Quarterly 


planar y-AbOs. 
report, March 1-May 31, 1986. Sahin, T.; 


Ford, W.K. i Giese State Univ., Bozeman (USA). Dept. 
of Physics). 1986. Contract FG22-85PC80518. 15p. NTIS, 
PC A02/MFA 01; 1; GPO Dep. File Number DE86012071. 

During the third quarter, data for the planar Mo-Co/y- 
AlkOs catalyst with Co + Mo deposition order (first Co, then Mo) 
were analyzed and another catalyst sample with reverse metal dep- 
osition order was prepared and studied. Work on the single crystal 
Al(100) oxidation continued. The results have shown that the 
planar model Mo-Co catalyst was essentially similar to the industri- 
al porous catalysts in oxide form. Majority of Co moved into AkOs 
and formed an CoAkOs type phase where Co occupied primarily 
the tetrahedral sites as was the case with porous catalysts with the 
same impregnation order. Determining the geometry of Mo was 
not possible from the ESCA data. Some additions and modifica- 
tions to the existing uhv systems were done to accomplish the de- 
signed experiments. 5 refs., 5 figs., 2 tabs. 


36418 (EPRI-AP—4631) Chemistry and uses of carbon 
dioxide. Final report. Wender, I.; Sayari, A. (Pittsburgh 
Univ., PA (USA). Dept. of Chemical and Petroleum Engi- 
neering). Jun 1986. 119p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920322. 

Carbon dioxide, CO2, long considered a compound of large 
but limited uses, mostly as a chemical in the manufacture of the fer- 
tilizer, urea, has additional great values derived from a combination 
of its physical and chemical properties. Its greatest use at present is 
for enhanced oil recovery, an application that is demanding more 
CO, than is now available. This report delineates a number of other 
present and potential uses of CO2 such as in supercritical separa- 
tions, methanol and higher alcohol synthesis, refrigeration and the 
manufacture of polymers. A future usage of CO: will be an out- 
growth of research on its catalytic and stoichiometric reactions 
with transition metals. The isolation and purification of CO. from 
coal and other fossil fuel gasifiers (possibly even from stack gases) 
is an area that promises visibly great rewards as a result of intensive 
research and development. 256 refs., 19 figs., 7 tabs. 
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36419 (KAPL—4184) Solubility and phase behavior of 
nickel oxide in aqueous sodium phosphate solutions at elevat- 
ed Ziemniak, S.E.; Jones, M.E.; Combs, 
K.E.S. (Knolls Atomic Power Lab., Schenectady, NY 
(USA)). Feb 1986. Contract AC12-76SN00052. 35p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE86012081. 

A platinum-lined, flowing autoclave facility was used to in- 
vestigate the solubility/phase behavior of nickel oxide (NiO) in 
aqueous sodium phosphate solutions at temperatures between 290 
and 560°K. A layer of hydrous nickel oxide was concluded to exist 
on the nickel oxide surface at temperatures below 468°K; only at 
higher temperatures did the anhydrous nickel oxide phase control 
the nickel ion solubility behavior. The measured solubility behavior 
was examined via a nickelous ion hydrolysis/complexing model, 
and thermodynamic functions for the hydrolysis/complexing rec- 
tion equilibria were obtained from a least-squares analysis of the 
data. The existence of two new nickel ion complexes, 
Ni(OH),(HPQ,)/sup =/ and ni(OH)s(H2PO,)/sup =/, is reported 
for the first time. The positive entropy change associated with the 
formation of Ni(OH)s(H2PO,)/sup =/ leads to its dominance in al- 
kaline phosphate solutions at elevated temperatures. 17 refs., 6 figs., 
4 tabs. 


36420 (KAPL—4185) Nickel oxide stability in aqueous 
sodium phosphate solutions at elevated temperatures. Ziem- 
niak, S.E.; Opalka, E.P. (Knolls Atomic Power Lab., Sche- 
nectady, NY (USA)). Feb 1986. Contract AC12-76SN00052. 
19p. NTIS, PC A02/MF A01; GPO Dep. File Number 
D 86012080. 

Nickel oxide (NiO) is shown to transform to a sodium nickel 
hydroxyphosphate compound in concentrated sodium phosphate so- 
lutions at elevated temperatures via NiO(s) + 2Na* + HPO,/sup 
=/ in equilibrium NasNi(OH)PO,(s). The thermodynamic equilibri- 
um for this reaction was investigated in the system Na2O-P2Os- 
NiO-H2O for 2 < Na/P < 3. Based on observed reaction threshold 
values for sodium phosphate concentration and temperature, the re- 
spective standard free energy and enthalpy of formation for 
NaeNi(OH)PO, were calculated to be -1739.4 and -1800.6 kJ/mole. 
8 refs., 1 fig., 4 tabs. 


36421 (LBL—21359) Songun tng geometries of sulfur 
on copper and a photoelectron diffrac- 
tion study. Bahr, C.C. It. — Berkeley Lab., CA 
(USA) a r 1986. Contract AC03-76SF00098. 176p. NTIS, 
PC A09 A0l; 1; GPO Dep. File Number DE86012022. 
This work describes two chemisorption systems, (2x2)S/ 
Cu(001) and c(2x2)S/Mo(001). Angle-resolved photoemission ex- 
tended fine-structure (ARPEFS) was used to measure the adsorp- 
tion site geometry, to the extent that the positions of many (> 10) 
substrate atoms were determined relative to the adsorbed sulfur 
atoms to within 0.1A. The S/Cu results were compared with other 
experiments which indicated an unrelaxed clean Cu(001) surface. 
The S-Cu bond distance was determined to be 2.26(1)A. The S/Mo 
results were with experiments which indicated a relaxed 
(13% contraction) Mo first-to-second layer spacing. The S-Mo 
bond distance was determined to be 2.41(2)A. The structural results 
were compared with a simple covalent bonding model. The model 
predicts the surface bond length reasonably well, but is not suffi- 
ciently detailed to predict the measured atomic rearrangements. 


36422 (MLM—3352-OP) Triple point of e-deuterium as 
an accurate thermometric fixed point. Pavese, F.; McCon- 
ville, G.T. (Monsanto Research Corp., Miamisburg, OH 
(USA). Mound; Istituto di Metrologia G. Colonnetti, Turin 
(Italy)). 1986. Contract AC04-76DP00053. 9p. (CONF- 
8604178—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DEs6010412. 

From International conference on temperature measurement 
in science and industry; Beijing, China (16 Apr 1986). 

The triple point of deuterium (18.7°K) is the only possibility 
for excluding vapor pressure measurements in the definition of a 
temperature scale based on fixed points between 13.81 and 
24.562°K. This paper reports an investigation made at the Istituto 
di Metrologia and Mound Laboratory, using extremely pure deute- 
rium directly sealed at the production plant into small metal cells. 
The large contamination by HD of commercially available gas, that 
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cannot be accounted and corrected for due to its increase in han- 
dling, was found to be very stable with time after sealing in IMGC 
cells. HD contamination can be limited to less than 100 ppM in 
Monsanto cells, both with n-D2 and e-D2, when filled directly from 
the thermal diffusion column and sealed at the factory. e-D2 re- 
quires a special deuterated catalyst. The triple point temperature of 
e-D2 has been determined to be: T(NPL-IPTS-68) = 18.7011 +- 
0.002°K. 20 refs., 3 figs., 2 tabs. 


36423 (MLM—3358-OP) Hydrogen absorption by LaCus 
and NMR studies of hydrogen diffusion in B-LaCus hydride. 
Spada, F.E.; Bowman, R.C. Jr.; Cantrell, J. (Kodak Re- 
search Labs., San Diego, CA (USA). Recording Systems 
Div.; Aerospace Corp., Los Angeles, CA (USA). Chemistry 
and Ph ysics Lab.; Miami Univ., Oxford, OH (USA). rte. 
of Chemistry), 1986. Contract AC04-76DP00053. 
(CONF-8605114—4). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86011338. 

From Properties and applications of metal hydrides; Mau- 
buisson, France (25 May 1986). 

The hydrogen absorption properties of LaCus have been in- 
vestigated using a well-characterized parent intermetallic prepared 
from high purity elements. When exposed to 36 atm He at 374K 
this LaCus specimen absorbed 3.7 H atoms per formula unit, which 
is over 20% larger than previously reported. Single plateau isoth- 
erms were obtained from pressure-composition measurements be- 
tween 355 to 394K. The a-phase hydride retains the hexagonal 
structure of the parent intermetallic, but the B-phase hydride is C- 
centered monoclinic. Hydrogen diffusion in LaCusH/sub 3.4/ was 
investigated using pulsed NMR techniques to measure spin-lattice 
(Ti) and rotating frame (T:) proton relaxation times. We present 
evidence for at least two uncoupled modes of diffusive motion that 
are substantially less rapid than previously reported for B-LaNis hy- 
dride. 25 refs., 2 figs., 3 tabs. 


36424 (MLM—3359-OP) Hydride phase — and 
crystal structure in Zr2PdH/sub x/. Spada, F.E.; Bowman, 
R.C. Jr.; Cantrell, J.S. (Kodak Research Labs., San Diego, 
CA (USA). Recording Systems Div.; Aerospace Corp., Los 
Angeles, CA (USA). Chemistry and Physics Lab.; 

Univ., Oxford, OH (USA). Dept. of Chemistry). 1986. Con- 
tract "AC04-76DP00053. 17p. (CONF-8605114—3). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE8601 1339. 

From Properties and applications of metal hydrides; Mau- 
buisson, France (25 May 1986). 

The ordered intermetallic Zr2Pd forms several ternary hy- 
dride phases. The crystal structures of Zr2PdH/sub x/ samples with 
various stoichiometries have been determined by powder x-ray dif- 
fraction methods. For samples with compositions between 1.68 = x 
= 2.2, the ternary hydrides possess the tetragonal MoSie-type 
structure of the original Zr2Pd intermetallic but with expanded lat- 
tice parameters. However, the hydrides with = 2.9 have distorted 
MoOSiz structures. Differences in proton occupancies among the var- 
ious interstitial sites of the Zr2Pd lattice are believed to be responsi- 
ble for these variations in structure. This association is strongly sup- 
ported by comparisons of the experimental second moments for the 
proton nuclear magnetic resonance (NMR) lineshapes with dipolar 
moments calculated for model tetragonal structures when samples 
have hydrogen compositions in the range 1.68 = x = 3.40. The 
NMR results clearly show that protons preferentially occupy tetra- 
hedral interstitials when x = 2.0 or the preparation temperature ex- 
ceeds 700°K. Additionally, we the existence of the ternary 
hydride Zr2PdH/sub 4.8/ at 298°K and 36 atm He. 15 refs., 3 figs., 
3 tabs. 


36425 (NP—6770106) On absorption of sulfur dioxide in 
water at medium pressures using the Danckwerts agitator 
vessel. Bremen, J.F. (Technische Hochschule Aachen (Ger- 
many, F.R.). Fakultaet fuer Maschinenwesen). 30 Jun 1983. 
153p. (in German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE86770106. 

The object of this work is the kinetics of absorption and de- 
sorption processes in the system sulphur dioxide/water. Special 
characteristics are the high total pressure (up to 50 bar), the high 
partial pressure of SO2 (up to 6 bar at 50°C), the use of pure water 
as absorber, the gas phase partially containing oxygen and the use 
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of agitating absorption equipment at the phase boundary in discon- 
tinuous operation. The absorption of SO2 from a single component 
gas phase and from gas mixtures with Nz and O: and the desorption 
of SO. from the aquaeous solution in an N2 atmosphere were exam- 
ined with more than 50 experiments. Outside the agitator vessel, the 
possibility of SO2 oxidation by oxygen under pressure was exam- 
ined in a mixer. The results showed a reaction between SO, and O. 
with catalyst effect only by pure and corrosion-resistant material 
surfaces, in which sulphuric acid and dithionic acid are formed. 
The concentrations of the individual oxides relative to each other 
are not clear. A transfer of the separately measured oxidation reac- 
tions to SO2 absorption in the agitator vessel was tried. It supplied 
a formal SO, charge to the water, in which one could not distin- 
guish between SO2, HSO3~, SO,” and S20¢7-. (orig./EF). 


36426 (PB—86-166808/XAB) Thermodynamics of solu- 
tion of SO.(g) in water and of aqueous sulfur dioxide solu- 
tions. Goldberg, R.N.; Parker, V.B. (National Bureau of 
Standards, Washington, DC (USA)). 19 Jun 1985. 18p. 
NTIS, PC A04/MF AOI. 

A consistent set of thermochemical property values at 
298.15K is given for the known constituents of aqueous sulfur diox- 
ide. Also tabulated are values of the mean ionic activity coeffi- 
cients, osmotic coefficients, partial pressure of SO2(g), and the rela- 
tive apparent molar enthalpy as a function of concentration of 
SO,(aq) at 298.15K. The data analysis considered a wide variety of 
measurement techniques: calormetric enthalpies of solution and re- 
action, heat capacities, equilibrium constants, solubilities, and vapor 
pressure measurements, both partial and total, over aqueous solu- 
tions of SO. for the temperature range 278 to 393K. All auxiliary 
data have been taken from the most-recent set of CODATA values 
which were converted to a standard-state pressure of one bar (0.1 
MPa). Parameters are given which extend the predictions to tem- 
peratures up to 373K. 


36427 (UCRL—94351) Chemistry and shock initiation of 
intermetallic reactions. Hardt, A.P.; McHugh, S.L.; Wein- 
land, S.L. (Lawrence Livermore National Lab., CA (USA); 
Lockheed Palo Alto Research Labs., CA (USA)). 27 Mar 
1986. Contract W-7405-ENG-48. 24p. (CONF-860739—3). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86009694. 

From 11. international pyrotechnics seminar; Vail, CO, USA 
(7 Jul 1986). 

Shock initiation of pyrotechnic mixtures is a relatively new 
discipline. In earlier studies, the estimation of the Hugoniots of 
porous mixtures had been described (1) and application of experi- 
mental results to pyrotechnic mixtures was reported (2). In this in- 
vestigation the shocked reaction mixture was recovered in order to 
determine whether or not reaction took place. The mixture hafni- 
um-platinum was chosen for its low thermal initiation threshold and 
highly exothermic reaction. Specimens were subjected to shock in a 
gas gun using aluminum fliers. The product was recovered from a 
steel catcher and examined by metallography. The initiation thresh- 
old in terms of flier velocity was predicted from the Herrmann P-a 
model and the initiation enthalpy. Whereas there was a distinct dif- 
ference between reacted and unreacted material, it was not possible 
to observe a narrow initiation threshold. The reaction product was 
characterized by spherical micropores. 9 refs., 8 figs. 


pron Raman spectrum and structure of thermally treated 

silica aerogel. Walrafen, G.E.; Hokmabadi, M.S.; Holmes, 
N.C. (Department of Chemistry, Howard University, Wash- 
ington, D.C. 20059). Journal of Chemical Physics; 85: No. 2, 
771-776(15 Jul 1986). 

Raman spectra have been obtained from untreated SiO. aer- 
ogel at 25 °C, and after vacuum heating between 350 and 620 °C. 
The untreated aerogel displays a strong Raman peak near 478 cm™! 
due to eight-membered (4-SiO) surface rings, but no measurable in- 
tensity at 600 cm™! from six-membered (3-SiO) rings. However, an 
intense 600 cm™' peak develops upon heating between 350 and 620 
°C as the 478 cm™' peak is replaced by a 490 cm™! peak character- 
istic, in fused silica, of eight-membered internal rings. Vibrations in- 
volving surface CHsO groups disappear along with the fluores- 
cence at 350 °C, well before the 478 cm™' Raman intensity is gone. 
The untreated aerogel is protected from water absorption by the 
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hydrophobic surface methoxy groups, but the thermally treated aer- 
ogel reacts readily to form Si—OH groups as shown by the 970— 
980 cm™' Si vs OH and 3750 cm™ surface OH stretches. Raman 
contour shapes near 800 cm™! and between 900—1300 cm™! are sen- 
sitive to the conditions of thermal treatment. The Hokmabadi— 
Walrafen vibrational correlation relating decrease of the mean Si— 
O—Si bridging angle to increase of the mean Si—O bond length is 
obeyed for both treated and untreated aerogels. 


36429 Equation of state of dense argon: A comparison of 
shock and static studies. Ross, M.; Mao, H.K.; Bell, P.M.; 
Xu, J.A. (Lawrence Livermore National Laboratory, Uni- 
versity of California, Livermore, California 94550). Journal 
of Chemical Physics; 85: No. 2, 1028-1033(15 Jul 1986). 

New static high pressure measurements for room tempera- 
ture solid argon to 800 kbar are in excellent agreement with one 
predicted from a theoretical reduction of shock wave data. The re- 
sults demonstrate the agreement between shock and static tech- 
niques even in cases where shock temperatures are extremely high 
and a large thermal correction is required to reduce the Hugoniot 
to an isotherm. The results suggest that solid argon may provide a 
useful static pressure standard up to about 3—4 Mbar. 


36430 Argon melting curve to very - pressures. Zha, 
C.; Boehler, R.; Young, D.A.; Ross, M ent of 
Chemistry and Biochemistry, University of ifornia, Los 
Angeles, California 90024). Journal of Chemical Physics; 85: 
No. 2, 1034-1036(15 Jul 1986). 

The melting curve of Ar has been measured to 717 K and 60 
kbar using a new interferometric technique in a diamond anvil cell. 
Theoretical calculations are in excellent agreement with the meas- 
urements 


36431 Hydrolysis of chlorine nitrate and its possible at- 
mospheric significance. Rowland, F.S.; Sato, H.; Khwaja, 
H.; Elliott, S.M. (Univ. of California, Irvine). Journal of 
Physical Chemistry; 90: No. 10, 1985-1988(8 May 1986). Con- 
tract AS03-76ER70126. 

The hydrolysis of CIONO, takes place very readily on a va- 
riety of laboratory surfaces and may also occur catalytically on par- 
ticulate surfaces in the stratosphere. The reaction can be considered 
as an oxide exchange between two X-O-Y molecules with X and Y 
= H, Cl, or NOs. Two other reactions in this class which might 
occur in the stratosphere are HOC] plus HOCI, and HOC! plus 
CIONO:. Each of these three is approximately thermoneutral and 
should be accompanied by the reverse reaction with a comparable 
reaction rate constant. Current atmospheric models have not ex- 
plained the very large ozone depletions which have taken place 
during Antarctic spring in the past decade. The chemical reactions 
included in these models may need to include heterogeneous cataly- 
sis of one or more of these oxide exchange reactions. 26 references, 
1 figure, 1 table. 


36432 

of h 

— R. (Oak id eee Lab., TN). Inorganic Chemis- 
try; 25: No. e 8-931(26 Mar 1986). Contract ACO05- 
Sy RD 1400 


The uv-visible absorption spectrum of the transient HOI spe- 
cies was obtained by utilizing the anion-exchange capacity of the 
mercury carbide polymer [HgsCO(CIO,)]/sub n/. The spectrum of 
HOI exhibited an absorption maximum at 278 nm in agreement 
with a recently reported spectrum obtained by a different method. 
The kinetics of hydrolysis of iodine to form HOI and I were stud- 
ied at 20°C and an ionic strength of 0.1 M by temperature-jump 
spectrophotometry. In contrast to the halogens, Ck and Bre, the 
rate of hydrolysis is controlled by the ionation of the 
conjugate base, IOH~, with a rate constant of 994 +/- 36 s"*. 


Raman spectrum of predissociating nitrogen diox- 
ide. ide. Rohlfing, E.A.; Valentini, J.J. (Los Alamos National 
Lab., NM). Chemical Physics Letters; 114: No. 3, 282-285(1 
Mar 1985). 

The Raman spectrum of NO; excited at 355 nm is found to 
be dominated by bands containing up to six quanta of the bending 
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vibration and four quanta of the symmetric stretch, with an almost 
complete absence of bands containing asymmetric stretch quanta. 
These results are interpreted within a time-dependent view to pro- 
vide insight into the predissociation dynamics of NOz. 15 refer- 
ences, 2 figures. 


36434 Experimental tracking of particle-size distribution 
in a fluidized bed. Cooper, D.J.; Chough, D.E. (Dept. of 
Chemical Engineering, Univ. of Colorado, Boulder, CO 
80309). pp 47.4 of Proceedings of the international symposi- 
um workshop on particulate and multi-phase processes. 
Ariman, T.; Veziroglu, T.N. Coral Gables, FL; Clean 
Energy Research Institute (1985). (CONF-850406—). 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

Particle-size distribution is a fundamental parameter in fluidi- 
zation. It affects fluidization behavior, transport and kinetic proper- 
ties in the bed, and process considerations for operation. Many fac- 
tors affect particle-size distribution, including solids feed, solids dis- 
charge, elutriation, particle growth (e.g. deposition, agglomeration) 
and particle shrinkage (e.g. attrition, reaction). Further, elutriation, 
growth, shrinkage and chemical reaction are all different for differ- 
ent particles sizes. The authors have developed a method to track 
this important parameter via an on-line process computer. The on- 
line particle-size distribution measurements, made automatically and 
with little time delay after sampling, are obtained every 60 seconds 
in the experimental demonstrations. Such a frequency is high 
enough to properly track particle-size distribution even during ex- 
treme distribution dynamics. The device employed for particle 
measurement is the Optical Array Spectrometer particle-size ana- 
lyzer. This analyzer measures individual particle diameters as the 
sample particles pass through the measurement object plane. Parti- 
cle sampling is continuous in this method, and the sample system is 
closed-loop so that all sampled particles are returned to the fluid- 
ized bed. 


36435 Ultrasound absorption phenomena in slurries 
ualies- quali tine anlaaation of complete particle size distri- 
butions and solids concentrations. Alba, F.; Herbst, J.A. 

t. of Metallurgy, Univ. of Utah, Salt Lake City, UT 
84112). pp 34.2-34.3 of Proceedings of the international 
symposium workshop on particulate and multi-phase proc- 

esses. Ariman, Veziroglu, T.N. Coral Gables, FL; Clean 
ae Research’ Institute (1985). (CONF-850406—). 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

The principle of ultrasound absorption in slurries has been 
commercially employed for more than ten years in the AKMCO 
AUTOMETRICS PSM series of particle size monitors. Only one 
point on the cumulative size distribution is obtained with these in- 
struments by an empirical calibration which must be tailored to 
each plant. In this work it is shown that by using well known 
mathematical descriptions for ultrasonic attenuation in slurries and 
by means of a mathematical programming technique in conjunction 
with a dynamic linearization procedure, the entire particle size dis- 
tribution and solids concentration of a slurry can be estimated in 
typical industrial ranges. 


Sigma bands in the near-ultraviolet absorption 
am of *C*S,. Hardwick, J.L.; Seliskar, C.J. (Univ. of 
Notre Dame, IN). Journal of Molecular Spectroscopy; 113: 
275-285(1985). 

The absorption spectrum of '*C**S, has been examined at 
high resolution in the region between 3350 and 3900 A (Kleman’s 
R system). Thirty = bands have been identified and rotationally 
analyzed, yielding vibrational isotope shifts and rotational constants 
for the (0,2,0) and (0,4,0) levels of the ground electronic state and 
for levels of the excited electronic state having nu: = 0 and 1, nue 
= 3 through 11, and nus = 0, and 2. 14 references, 1 figure, 4 
tables. 
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36437 EPR study of polarons in a conducting polymer 
with nondegenerate ground states: AsF; complexes of poly(p- 
——: Kispert, L.D.; Joseph, J.; Miller, G.G.; Baugh- 

R.H. (Univ. of Alabama, Tuscaloosa). Molecular Crys- 
tals. and Liquid Crystals; 118: 3: 313-318(1985). 

EPR measurements of temperature-dependent susceptibility 
and linewidth are reported for poly(p-phenylene) as a function of 
exposure time to dopant. Most of the charge is in bipolarons, rather 
than in the spin-associated polarons. Observed decreases in high 
temperature spin concentrations as a function of doping time and 
post-doping anneal likely arise from both polaron-polaron reaction 
and polaron ionization to form bipolarons. The susceptibility of all 
the investigated AsF;-doped samples strongly deviate from Curie- 
Weiss behavior at low temperatures. The observed temperature de- 
pendence can be explained by the low-temperature condensation of 
isolated polarons to form intermolecular polaron pairs in singlet 
ground states. The interaction between spins is antiferromagnetic 
and the energy of the singlet-state polaron pair relative to two iso- 
lated polarons (-2.4 to -4.8 meV) is similar to that for the n-doped 
polymer (-2.4 to -2.7 MeV). 10 references, 1 figure, 1 table. 


36438 Adsorption and ordering of oxygen on Cu(110). 
Gruzalski, G.R.; Zehner, D.M.; Wendelken, J.F. (Oak 
Ridge National Lab., TN). Materials Research Society Sym- 
posia Proceedings; 41: 143-148(1985). Contract ACO0S5- 
840R21400. 

XPS and LEED were used to study the adsorption and or- 
dering of oxygen on Cu(110) at 83 +/- 1 K and between 300 and 
320 K and to follow changes in the oxygen coverage and surface 
structure produced by 5-min anneals at temperatures up to 880 K. 
The relationship between oxygen coverage and surface structure, as 
well as their mutual dependence upon exposure, surface tempera- 
ture at exposure, and subsequent annealing treatment, is discussed. 9 
references, 4 figures. 


36439 Carbon-catalyzed exchange between carbon dioxide 
and potassium carbonate at 500-1000 K. Saber, J.M.; Falcon- 
er, J.L.; Brown, L.F. (Univ. of Colorado, Boulder). Journal 
of the Chemical Society (London), Chemical Communications; 
376-378(1984). Contract FG22-82PC50798. 

Between 500 and 1000 K, well below where the carbonate- 
catalyzed C-CO, reaction occurs, potassium carbonate-carbon mix- 
tures in carbon dioxide gas exchange carbon and oxygen between 
the CO, and K2COs, with two labile surface carbonate complexes 
as probable intermediates. 6 references, 1 figure. 


36440 (LA-tr—86-20) Influence of added gases Oo, F2, 
No, Ar, He, CO» on the rate of F,Q.. Frisch, 
P.; Schumacher, H.J. Translated from Zeitschrift fuer Physi- 
kalische Chemie, Abteilung B ; 37: 18-24(1937). Contract W- 
7405-ENG-36. 9p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE8601 1684. 

The influence of oxygen, nitrogen, fluorine, carbon dioxide, 
argon and helium on the rate of decay of F2O2 was examined. 
From the increase in the velocity constant of F2O2-decay in the 
presence of foreign gas, the activation probability of these gases is 
calculated. If this is set equal to 1 for an 2:-molecule, then we 
obtain the following values: F202 : Oz : Fe : Ne : CO2 : Ar: He = 
1: 1.2 : 0.33 : 0.21 : 0.45 : 0.40 : 0.07. 4 refs., 5 tabs. 
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REFER ALSO TO CITATION(S) 35420, 35435, 35436, 35440, 35446, 35515, 
35641, 36396, 36418, 36437, 36459, 36460, 36462 


36441 (AD-A—164913/6/XAB) Biodeuterated materials: 
high-temperature lubricants from algae. Interim report, Octo- 
ber 1980 September 1985. Neihof, Rex A.; Ross, Mark M.; 
Campana, Joseph E. (Naval Research Lab., Washington, 
DC (USA)). 6 Jan 1986. 2ip. (NRL-R—8952). NTIS, PC 
A02/MF AO1. 

Substitution of deuterium for hydrogen imparts an enhanced 
resistance to oxidation in materials such as lubricants. The exploita- 
tion of this and other novel properties of deuterated materials in ap- 
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plications of naval interest is only beginning to be realized. As an 
alternative to the conventional chemical methods of synthesizing 
deuterated compounds employing high temperature and reducing 
conditions, this work explores the possible advantages of using 
algae grown in deuterium oxide (D2O) to provide completely deu- 
terated precursors that are suitable for synthesizing a variety of lu- 
bricants. By proper choice of organism and growth conditions, it 
was possible to obtain dense cultures of algae containing 50 to 60% 
of their dry weight as long-chain fatty acids with different degrees 
of unsaturation. This report outlines strategies for synthesizing lu- 
bricant materials from these fatty acids and discusses the extension 
of biosynthesis to other deuterated materials such as polymers. 


ee eee merges and purification 
of key compounds for Sime an 


September 1, 
1985. Eisenbraun, E.J. (Oklahoma State Univ., Stillwater 
(USA). Dept. of Chemistry). 1986. Contract AS19- 
83BC10792. 25p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011279. 

This report describes the synthesis and purification of com- 
pounds for use in thermodynamic, spectroscopic, and separation 
studies of the National Institute for Petroleum and Energy Re- 
search, Bartlesville, Oklahoma, during September 1, 1984 to Sep- 
tember 30, 1985. The compounds synthesized and purified during 
the reporting period and the quantities delivered are listed in Table 
I. The synthesized compounds are identified with footnote a. Some 
compounds were commercially available and were thus purified 
without modification. These compounds are identified in Table I by 
footnote b. Table I is organized alphabetically by type of com- 
pound and as shown below. The individual compounds are listed in 
Table I by increasing emperial formula. Amines, 12 compounds; 
Ethers, 2 compounds; Hydrocarbon, 9 compounds; Ketones, 3 com- 
pounds; and Sodium sulfonate, 1 compound. Table I lists 27 com- 
pounds with sample sizes ranging from a few grams for use in ana- 
lytical studies to establish purity and for spectroscopic studies to 
the main samples which generally weighed about 70 g, with the 
largest being 109.5 g. The page number for the description of the 
synthesis and/or purification of a given compound may be found 
immediately under the compound name in Table I. 


36443 (DOE/ER/04060—1) Energies of organic com- 
pounds, Final report. Wiberg, K.B. (Yale Univ., New 
Haven, CT (USA). Dept. of Chemistry). May 1986. Con- 
tract AC02-76ER04060. 14p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE86011709. 
Quantitative measurements of steric effects have been carried 
out using reaction calorimetry as the experimental tool, and using a 
series of tetrahedral to trigonal carbon conversions as the systems 
to be studied. This includes the hydrolysis of ketals, acetals and 
orthoesters. The experimental observations have been related to the 
“structural changes. A procedure was developed which allows the 
measurement of the heats of hydration of alkenes, providing infor- 
mation on differences in energy among alkenes as well as heats of 
formation of alcohols. These and related studies were made possible 
by the development of automated calorimeters which allow the 
data to be obtained in a convenient fashion with improved preci- 
sion. The experimental observations were supplemented by theoreti- 
cal studies of charge distributions, barriers to rotation, and ground 
state energies. The ultimate goal is to develop improved methods of 
predicting the energies and other properties of organic compounds. 


36444 (DOE/ER/12015—5) Depletion of 


i U 
Bi Dept.). 1985. Contract. AS05-83ER 13072; ‘AC02- 
82ER12015. 34p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE860092372. 

Analyses were made of TMPD oxidation kinetics following 
a short actinic flash by PS 2 membranes depleted of one or more 
extrinsic proteins. A high correlation between O2 evolution capac- 
ity and a slow (~60 ms) and fast (~600 ys) component was ob- 
served with native preparations having a PS 2 unit of 200 to 230 


Chis and ~4 Mn/200 Chl. Depletion of the 17,23,33 kDa proteins 
by CaCk caused no less of Mn, = 80% decoupling of the PS 2 
trap/S-States, high reactivity of the Mn-complex with TMPD, and 
possibly a slowing of the 600 ys component. Depletion of the 17,23 
kDa proteins by NaCl caused ~25% decoupling which was re- 
versed by reconstitution without proportionate increase in S, abun- 
dance - a consequence of (minimally) two different charge loss re- 
actions. Chloride depletion of 17,23 kDa depleted membranes re- 
sulted in additional decoupling, a reactivity of the Mn-complex 
with TMPD and significant inactivation of one charge loss reac- 
tion. Component 'C’, perhaps identifiable with Cyt b/sub 559/, was 
implicated to participate in one of the charge loss reactions. 49 
refs., 8 figs., 2 tabs. 


36445 (DOE/ER/13411—T1) [Ligand intermediates in 
metal catalyzed reactions]. Gladysz, J.A. 
(Utah Univ., Salt Lake City (USA). t. of Chemistry). 
1986. Contract FG02-85ER13411. 26p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86012202. 

The primary goal of this research program has been the syn- 
thesis and physical and chemical characterization of stable homoge- 
neous complexes containing ligand types believed to be interme- 
diates in the metal-catalyzed conversion of CO/H2 and CO2/He gas 
mixtures to organic molecules (CHO, =CHOH, H2C=O, - 
CH2OH, -OCHs, triple bonded CH, =CH2, COs, -OCHO, -COOH, 
=O, -OH, etc.). The fundamental chemistry of each ligand type, 
and reactions relevant to its proposed catalytic chemistry, are in- 
vestigated. 


36446 (iS-M—555) Modelling molecular structures for 
computer-assisted studies of drug structure-activity relations. 
Jerman-Blazic, B.; Randic, M. (Ames Lab., IA (USA); Insti- 
tut Jozef Stefan, Ljubljana (Yugoslavia)). 1983. Contract W- 
7405-ENG-82. 15p. (CONF-8309160—2). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86011066. 

From Association for the Advancement of Modelling and 
Simulation Techniques in Enterprises summer conference; Nice, 
France (12 Sep 1983). 

The characterizations of structure by selected graph invar- 
iant is used as an element for model building in the study of quanti- 
tative structure activity relations. The path numbers Pi were adopt- 
ed as the basic graph invariants. Euclidian distance between two se- 
quences of path numbers, which are considered as position vectors 
in an n-dimensional space, was the measure of similarity between 
the two structures. The results, which proceeded from the applica- 
tion of the method on a set of 38 substituted barbituratic acids show 
that path enumeration model offer suitable basis for QSAR analysis 
and deserve further attention. 


36447 (iS-M—556) Kekule valence revisited. 
Innate degrees of freedom of PI-electron couplings. Randic, 
M.; Klein, D.J. (Drake Univ., Des Moines, IA (USA). 
Dept. of Mathematics and Computer Science; Texas A and 
M Univ., Galveston (USA). Dept. of Marine Sciences). 
1985. Contract W-7405-ENG-82. 9p. (CONF-8509172—2). 
NTIS, PC A02/MF A0l; 1; GPO Dep. File Number 
DE8601 1067. 

From International symposium on applications of mathemati- 
cal concepts to chemistry; Dubrovnik, Croatia, Yugoslavia (2 Sep 
1985). 

For individual Kekule valence structures we consider the 
smallest possible number of placements of CC double bonds such 
that a Kekule structure is fully determined. The number may be 
viewed as special weighting scheme for individual Kekule valence 
structures. Alternatively its reciprocal indicates the degree of a 
long-range order in a Kekule structure. Contributions from individ- 
ual Kekule valence structure add to a novel structural invariant F, 
the innate degree of freedom associated to a conjugated system. We 
find that F correlates well with the molecular resonance energy. 8 
refs., 3 figs. 
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36448 (LA-UR—86-1483) Laser-initiated chain reactions 
in the partial oxidation of methane. Baughcum, S.L.; Olden- 
borg, R.C.; Danen, W.C.; Streit, G.E.; Rofer, C. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 28p. (CONF- -860620—4). NTIS, PC A03/ 
MF AO1; 1; GPO . File Number DE86011272. 

From Society of Photo-Optical Instrumentation Engineers 
international symposium: topics in optical and optoelectronic ap- 
plied sciences and See Quebec City, Canada (2 Jun 1986). 

Using laser photolysis of suitable precursor molecules to 
produce gas-phase free radicals, we have been studying important 
kinetic processes in the partial oxidation of methane. Prompt pro- 
duction of a relatively high concentration of free radicals via laser 
photolysis makes it possible to separate the thermal initiation step 
from the subsequent chain propagation steps. Since the conditions 
(temperature, pressure, and mixture composition) for rapid thermal 
initiation and optimum production may differ, this provides an ex- 
citing potential application for laser-induced chemistry where the 
laser acts as the initiation source. We report our results on the par- 
tial oxidation of methane by oxygen at moderate temperatures. A 
trace amount of acetone is photolyzed at 193 nm a prompt source 
of methyl radicals in methane-oxygen mixtures. Details of the pro- 
posed mechanism are discussed as well as application of the tech- 
nique to technologies for methane conversion to transportable fuels 
such as methanol. 15 refs., 6 figs. 


36449 (NP—6770109) Contributions to the use of pyroly- 
sis products and coal oil as chemical feedstocks: Tenside pre- 
cursors via Friedel-crafts alkylation. Schulz, J. (Technische 
Hochschule Aachen (Germany, F.R.). Mathematisch-Natur- 
wissenschaftliche Fakultaet). 16 May 1984. 180p. (In 
German). NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE86770109. 

The manufacture of new, reasonably priced tensides or ten- 
side precursors via Friedel Crafts alkylation is examined in this 
work. The production of nine alkyl-pentyl-benzol isomer mixtures 
is described in the first part. Pentylbenzol isomer mixture was first 
produced in the presence of H2SO, from benzol and the C; olefins 
of the pyrolysis benzene. A technical olefin with 5 to 18 carbon is 
then introduced as the second alkyl group. The second part of the 
work examines a process which makes it possible to change the 
phenols in mixtures originating from coal into alkylphenols, while 
omitting the previous basic extraction in the presence of neutral ar- 
omatic hydrocarbons, which can be separated by simple distillation. 
The conditions for the feasibility of such a process are inert proper- 
ties of the aromatic hydrocarbons, a reasonable production of phen- 
ols quantitatively and the absence of other ancillary reactions. The 
target mixtures available were carbol oil originating from the 
coking of coal, which contains aromatic olefins, and coal oil origi- 
nating from coal hydrogenation, which is free of olefins. In order 
to clear up the reactions, preliminary experiments were done, in 
which a mixture of pure phenol and an aromatic hydrocarbon was 
converted with various olefins and catalysts. (orig./EF). 


36450 (PNL-SA—13576) Influence of a-ary! 
the asymmetric reduction of carbonyls. Nelson, D D.A.; Hallen, 
R.T.; Samuels, W.D. (Pacific Northwest Labs., Richland, 
WA. (USA)). Feb 1986. Contract AC06-76RL01830. 5p. 
(CONF-860425—29). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86011133. 

From 191. American Chemical Society national meeting; 


New York, NY, USA (13 Apr es 
The asymmetric reduction of a-aryl ethers 1 was found to be 


strongly influenced by the presence of ortho substituents on the 
aryl ring. Groups (methoxy or hydroxy) that chelate metal cations 
tend to stabilize a “locked” bicyclic intermediate 4 which, when re- 
duced, yielded preferentially the erytho isomer. 12 refs., 1 tab. 


36451 Equilibrium ring 
Spouge, J.L. (Institut fuer Ph i 
versitaet Berlin, Takustrasse 3, D-1000 Berlin 33 ~ 
West aenet Journal of Statistical Physics; 43: No. 1, 143- 
196(Apr 1986). 

This paper delivers a flexible formalism for handling equilib- 
rium ring formation. Based on graphical models of polymerization, 
it includes as special cases the Flory-Stockmayer RA/sub f/ model, 
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the Flory A/sub f/ RB/sub g/ model, and Gordon's branching 
process formalism. When simple ring formation occurs in equireac- 
tive systems, ist also includes the Jacobson-Stockmayer RAg and 
Hoeve RA/sub f/ models. The formalism is built form first princi- 
ples in statistical mechanics and all assumptions are clearly stated. 
All parameters re given in terms of thermodynamic variables. With 
ring weights generalizing the Jacobson-Stockmayer Gaussian 
random walk, the formalism yields results for branching RA/sub f/, 
A/sub f/RB/sub g/, and Ra/sub f/-Rb/sub g/ polymer models. 
Equireactivity then gives explicit solutions. The equireactive RA/ 
sub f/-RB/sub g/ model compares favorability with data from gel- 
point vs. dilition experiments. With the exception of the Spanning 
Tree Approximation, graphical models of piolymerization suffer 
from combinations of the following defects: equireactivity assump- 
tions, restrictions to one type of monomer or bond, absence of 
rings, or absence of fused rings. This paper provided a promising 
“exact” approach to handling all of these problems simultaneously. 


36452 Valence coordinate contributions to zero-point 
energy shifts due to hydrogen isotope substitutions. Oi, T.; 
Ishida, T. (State Univ. of New York, Stony Brook). Bulletin 
of the Chemical Society of Japan; 59: No. 2, 373-379(Feb 
1986). Contract AC02-80ER 10612. 

The orthogonal approximation method for the zero-point 
energy (ZPE) developed previously has been applied to analyze the 
shifts in the ZPE, 5(ZPE), due to monodeuterium substitutions in 
methane, ethylene, ethane and benzene in terms of elements of F 
and G matrices. The 5(ZPE) can be expressed with a reasonable 
precision as a sum of contributions of individual valence coordi- 
nates and correction terms consisting of the first-order interactions 
between the coordinates. A further refinement in the precision is 
achieved by a set of small number of second-order terms, which 
can be estimated by a simple procedure. 12 references, 6 tables. 


36453 Electron microscopic observation of LE/LC phase 
transition in dipalmitoyl phosphatidylcholine monolayers. 
Neuman, R.D.; Fereshtehkhou, S.; Ovalle, R. (Univ. of 
Minnesota, St. Paul). Journal of Colloid and Interface Sci- 
ence; 101: No. 2, 309-313(Oct 1984). Contract AC02- 
81ER10859. 

The monolayer structure of L-a-dipalmitoyl phosphatidyl- 
choline (DPPC) at the air/water interface was examined using im- 
proved electron microscopic techniques. The DPPC monolayer is 
homogeneous in both the liquid-expanded (LE) and liquid-con- 
densed (LC) states. In the intermediate LE/LC region, however, 
the monolayer is nonhomogeneous and biphasic. The results of two 
coexisting phases are consistent with the interpretation of a first- 
order phase transition occurring between the LE and LC states in 
monomolecular films. 20 references, 2 figures. 


36454 p-Fluorotoluene 2710-A band system. Seliskar, 
CH. Leugers, M.A.; Heaven, M.; Hardwick, J.L. (Univ. of 
Cincinnati, OH). Journal of Molecular Spectroscopy; 106: 330- 
336(1984). 

The 2710-A electronic band system of p-fluorotoluene vapor 
has been photographed at high resolution, and new vibronic band 
measurements are reported. A partial analysis of the vibrational 
structure in the 2710-A band system shows that there are several 
groups of strong vibronic bands appearing at multiples of about 400 
cm? above the origin band. These transitions appear to terminate 
on strongly coupled vibronic levels involving totally symmetric vi- 
brations of the excited electronic state. The doubled argon laser 
5145-A line pumps such vibronically coupled states corresponding 
to transitions in one of these groups. The free jet laser excitation 
spectrum of the supercooled molecule was recorded in the region 
of the doubled argon 5145-A laser line. This spectrum and the static 
gas spectra show, contrary to assumptions by previous investiga- 
tors, that the overlap of the doubled 5145-A line with the strong 
vibronic bands at about 1988 cm™' above the origin is only partial. 
10 references, 2 figures, 1 table. 
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36455 Correlation for prediction of interfacial tensions of 
pure alkane, naphthenic and aromatic compounds between 
their freezing and critical points. Sivaraman, A.; Zega, J.; 
Kobayashi, R. (Rice Univ., Houston, TX). Fluid Phase Equi- 
libria; 18: 225-235(1984). Contract FG22-82PC50811. 

A simple equation has been developed for predicting the in- 
terfacial tensions of pure alkanes, aliphatic and aromatic hydrocar- 
bons between their freezing and critical points. The equation repre- 
sents the interfacial tension using a generalized correlation devel- 
oped by Sivaraman et al. for predicting the latent heats of vaporiza- 
tion of normal fluids and coal-liquid model compounds. The equa- 
tion involves the reduced dimensionless interfacial tension, the re- 
duced dimensionless latent heats of vaporization and system-inde- 
pendent constants. Subsequent tests of this correlation in predicting 
interfacial tension over a broad domain of reduced temperatures for 
a large number of different types of compounds have confirmed the 
validity of the approach. The percentage deviations in interfacial 
tension are in the range -3.87 to 5.99 in the range of reduced tem- 
peratures 0.03 < epsilon = (T/sub c/-T)/T/sub c/ < 0.55. 18 ref- 
erences, 4 figures, 4 tables. 


36456 Bridged ferrocenes. 9. Lithiation and subsequent 
reactions of 1,1’-trimethyleneferrocene. Hillman, M.; Matye- 
vich, L.; Fujita, E.; Jawani, U.; McGowan, J. (Brookhaven 
National Lab., Upton, NY). Organometallics; 1: No. 9, 1226- 
1229(1982). Contract AC02-76CH00016. 

Dilithiation of a trimethylene-bridged ferrocene with n-bu- 
tyllithium and TMEDA selectively metalated the ring at the 2,2’- 
or the 3,3’-positions. The dilithio derivatives were converted to the 
dicarboxylic acid, the dibromo, and the diiodo derivatives. 17 refer- 
ences, | figure. 
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36457 (BNL—36910) Zinc electrode morphology. Quar- 
terly report, April 1, 1985-June 30, 1985. McBreen, J. 
(Brookhaven National Lab., Upton, NY (USA)). Jul 1985. 
Contract AC02-76CHO00016. 4p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86008712. 

During the quarter most of the work focussed on the effect 
of metal impurities on zinc deposition on the basal plane of single 
crystal zinc in ZnCk electrolyte. 


36458 (DOE/ER/10968—4) Chemically modified elec- 
trodes and related solution chemistry. Technical progress 
report, January 1, 1984-July 1, 1986. Elliott, C.M. (Colorado 
State Univ., Fort Collins (USA). Dept. of Chemistry). 1986. 
Contract AC02-81ER 10968. 22p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE86012026. 

During the period covered by this report studies have been 
carried out in the following areas: (1) We have prepared and stud- 
ied electrodes modified with polymer films of poly(tris(5,5’-di- 
carbo(3-acrylato-1- -propoxy)-2,2'-bipyridine)ruthenium GI @ (2) We 
have examined in detail the electrochemical, spectral and base bind- 

ing properties of the heterodinuclear complex RuChnicsTPPM 
ana Co and Fe. (3) The solution spectral and redox proper- 
ties of a stable porphyrinatoiron-(IIN)OH species were studied. (4) 
Preliminary studies were conducted on heteropolynuclear porphy- 
rin complexes based on the ligand, tetra-4-(4'-methyl-2,2'-bipyridyl)- 
porphyrin. (5) Investigations were conducted on the feasibility of 
using polymer modified electrode or related techniques to make 
pseudohydrodynamic dual micro-line electrodes. 9 refs., 1 fig. 


36459 Improved adhesion of thin conformal organic films 

to metal surfaces. Stewart, K.R.; Whitesides, G.M.; God- 
fried. H.P.; Silvera, LF. (Department of Chemistry, Har- 
vard University, Cambridge, husetts 02138). Review 
of Scientific Instruments; 7. No. 7, 1381-1383(Jul 1986). 
Contract FG02-85ER45190. 

A technique is described for attaching thin, conformal, pin- 
hole-free electrically insulating polyethylene films to flat gold sur- 
faces (previously modified by adsorption of a monolayer of an or- 
ganic disulfide) by plasma polymerization. These polyethylene films 
are tough enough to support the attachment of gold electrodes. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 35683, 35706, 36448, 36730, 36965 


36460 (iS-M—566) Organic chemistry in supercritical 
fluid solvents: photoisomerization of trans-stilbene. Aida, T.; 
Squires, T.G. (Iowa State Univ. of Science and Technolo- 
gy, Ames (USA). Energy and Mineral Resources Research 
Inst.). 1985. Contract W-7405-ENG-82. 7p. (CONF- 
850942—56). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86011427. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

A widely used method for assessing supercritical fluid phe- 
nomena consists of comparing physical and chemical behavior 
above the critical point with corresponding behavior in the subcriti- 
cal liquid. Because this approach (unrealistically) seeks to observe 
discontinuous behavior between states, the results of such experi- 
ments are often ambiguous. In the present study, we have com- 
pared the photoisomerization of trans-stilbene in subcritical and su- 
percritical CO2; and, as a model for condensed phase behavior, we 
have also carried out these isomerizations in cyclohexane. In all 
three systems, we have probed and compared the effects of temper- 
ature, concentration, and, most significantly, pressure on the pho- 
tostationary state as reflected in the cis/trans ratio. 16 refs., 3 figs. 


36461 Photochemistry of copper(II)-poly(acrylic acid) 
complexes: photogeneration and photolysis of an alkyl-copper 
intermediate. Das, S.; ae G. (Univ. of Notre Dame, 
= ee Chemistry; 25: No. 6, 1066-1068(26 Mar 

Studies of the photochemistry of copper(II) ion complexes 
with polymeric carboxylic acids serve the purpose of investigating 
the photochemistry of the polymeric complexes and the reactivity 
of the acetyl-copper intermediate subject to interactions with a po- 
lyelectrolyte. Flash photolysis of the Cu(II)-poly(acrylic acid) com- 
plexes produced transient spectra with maxima at 400 and 540 nm. 
An equation is presented that describes the primary process of the 
photoreactivity of the Cu(II)-poly(acrylic acid)-complexes and 
complexes with other carboxylic acids as photooxidation of the car- 
boxylic group. 17 references, 4 figures. 


photolytic study of the kinetics and mecha- 
nism of the reduction of halocobaloximes by 1-hydroxy-1- 
methylethyl radicals. Connolly, P.; J.H.; Bakac, 
A. (lowa State Univ., Ames). Inorganic Chemistry; 25: No. 
6, 1070-1072(26 Mar 1986). Contract W-7405-ENG-82. 

A study was undertaken to develop a method of formation 
of a radical and to evaluate the kinetics of the reduction of some 
cobalt complexes by this aliphatic radical. The hydroxy-isopropyl 
radical was prepared by the uv irradiation of acetone in the pres- 
ence of 2-propanol. The steady-state photolysis of a solution of ace- 
tone, 2-propanol, and the desired cobalt(II) complex produced the 
absorption spectrum of the cobalt(II) cobaloxime. The kinetic data 
for the reaction are tabulated. The reaction could occur by either 
an inner-sphere or outer-sphere reaction, but the data seem to favor 
the outer-sphere electron-transfer process. However, the data are 
not entirely definitive. 21 references, 1 figure, 2 tables. 


36463 Transient storage of photochemically produced oxi- 
dative and reductive equivalents in soluble redox polymers. 
Margerum, L.D.; Murray, R.W.; Meyer, T.J. (Univ. of 
North Carolina, Chapel Hill). Journal of Physical Chemistry; 
90: No. 5, 728-730(27 Feb 1986). Contract AS05- 
78ER06034. 

Optical excitation and electron-transfer quenching of the 
metal to ligand charge-transfer (MLCT) excited state(s) of [(S-NHs- 
phen)Ru(bpy)2]** occur in solutions containing polystyrene poly- 
mers in which either pendant paraquat (PQ**) or phenothiazine 
(PTZ) sites are attached. The quenching and subsequent electron- 
transfer steps lead to the appearance of -PQ* and -PTZ* on sepa- 
rate polymers. Since electron transfer between -PQ* and -PTZ* 
sites on separate polymers is slow, the lifetime of the photochemi- 
cally produced oxidative and reductive equivalents is enhanced by 
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~10* compared to related monomeric quenchers under similar con- 
ditions. 7 references, 1 figure. 


36464 Laser-flash-photolysis study of aliphatic thioketone 
triplets: self-quenching and singlet-oxygen sensitization. Bhat- 
tacharyya, K.; Kumar, C.V.; Das, P.K.; Jayasree, B.; Rama- 
murthy, V. (Univ. of Notre Dame, "IN). Journal of the 
Chemical Society, Faraday Transactions 2; 81: No. 2, 1383- 
1393(1985). 

Seven aliphatic thioketones, several of them possessing 
bicyclo[2.2.1]heptane geometries, have been examined for triplet- 
state behavior in benzene using laser excitation into their low-lying 
1(n,a/sup */) band systems (485-490 and 532 nm). In the case of di- 
t-butylthioketone (DTBTK) a transient absorption (280-500 nm) 
was attributable to its triplet (epsilon/sup T/ = 1.5 x 10° dm* 
mol~!cm~! at 280 nm). The thioketone triplets were, however, 
probed in all cases by energy transfer to all-trans-1,6-diphenyl-1,3,5- 
hexatriene (DPH). Results are presented for triplet lifetimes (0.1-0.6 
ps at 1 x 10-* mol dm~® thioketone concentration), intersystem- 
crossing yields (0.85-1.0), self-quenching kinetics [(0.1-7) x 10° 
dm*mol~‘s~*] and kinetics of energy transfer to DPH [(6-8) x 10° 
dm*mol~‘s~*]. The steric crowding at a positions severely hinders 
the self-quenching interaction in DTBTK. The efficiency of singlet- 
oxygen formation as a result of DTBTK triplet quenching by 
oxygen is close to unity (0.85 +//- 0.17 in benzene). 20 references, 6 
figures, 2 tables. 


36465 Triplet-state photophysics of anthracene sulphon- 
ates. Rohatgi-Mukherjee, K.K.; Bhattacharyya, K.; Das, 
P.K. (Jadavpur Univ., Calcutta, India). Journal of the ‘Chem- 
ical Society, Faraday Transactions 2; 81: 1331-1344(1985). 

Four anthracene sulphonates (1-AS, 2-AS, 1,5-AS, and 1,8- 
AS), containing SO;~ group(s) at the positions indicated, have been 
examined for triplet-state photophysical properties by nanosecond 
laser flash photolysis. Except for bathochromic shifts in wavelength 
maxima and partial loss of resolution of vibrational structures, the 
triplet-triplet absorption spectra of the sulphonates in water are 
reminiscent of anthracene. The triplet yields in water are high (0.6- 
0.9) and their temperature dependence suggests an activated nature 
of intersystem crossing (except for 1,8-AS). Results are presented 
for singlet and triplet quenching by I~, Cs*, O2 and di-t-butylni- 
troxy radical (DTBN) and the fraction (o/sub T/) of singlet 
quenching events that lead to triplet formation. o/sub T/ are found 
to be high (0.7-1.0) for Oz, I-, and Cs*, but relatively low (0.30-0.5) 
for DTBN. The oxygen quenching of both singlets and triplets of 
1-AS and 1,5-AS in methanol results in singlet-oxygen photosensiti- 
zation with high quantum efficiencies (0.6-0.8). 19 references, 5 fig- 
ures, 3 tables. 


36466 Infrared diode laser probes of photofragmentation 
products: bending excitation in CO. produced by excimer 
laser photolysis of pyruvic acid. Wood, C.F.; O'Neill, J.A.; 

Flynn, G.W. (Columbia Univ., New York, NY). Chemical 
Physics Letters; 109: No. 4, 317- -323(24 Aug 1984). Contract 
AC02-78ER04940. 

The vibrational energy distribution of CO. product mole- 
cules produced by uv photolysis of pyruvic acid (CHsCOCOOH) 
has been studied with an infrared diode laser, absorption probe 
technique. This experimental method provides a 10,000-fold im- 
provement in spectral resolution over infrared fluorescence tech- 
niques used to study dynamic molecular processes. The CO: pro- 
duced by photodissociation was found to have significant popula- 
tion in the 0170 first excited nue bending level. The population of 
the 00°1 first excited stretching level was less than one tenth that 
of 01'0 and below the detection limit for the present apparatus. 20 
references, 1 figure, 1 table. 


Cremers, S. A.; Cremers, T.L. (Los 
ieee National Lab., NM). Chemical Physics Letters; 94: 
No. 1, 102-106(7 Jan 1983). 

"The appearance of malachite green dye absorption following 
photoionization of malachite green leucocyanide has been examined 
using picosecond flash photolysis. The rate of absorption increase 
depends upon solvent viscosity and exhibits a two-step behavior in 
viscous glycerol solutions. 21 references, 4 figures. 
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36468 Ionization of liquid hydrocarbons and tetramethyl- 
silane by 741Am alpha particles. Munoz, R.C.; Cumming, 
J.B.; Holroyd, R.A. (Department of Chemistry, Brookhaven 
National Laboratory, Upton, New York 11973). Journal of 
Chemical Physics; 85: No. 2, 1104-1115(15 Jul 1986). 

The charge spectra resulting from alpha particle ionization 
of tetramethylsilane, neopentane, 2,2,4,4-tetramethylpentane, 2,2,4- 
trimethylpentane, and 2,2-dimethylbutane were measured as a func- 
tion of field. The data are evaluated in terms of the track models 
proposed by Jaffe and by Kramers. These models explain the ob- 
served increase in asymmetry of the spectral shape with increasing 
field in terms of the orientation of the alpha tracks. However, they 
fail to account for all the results in detail. From a consideration of 
the deficiencies of these models we formulate several modifications 
which should be considered in developing a correct model. The 
most important among these is the internal field arising from the 
difference between positive and negative ion densities which should 
be explicitly included along with the contribution of delta rays. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 36397, 36597 


36469 (CONF-860602—2) Rare earth fluoride solubili- 
ties, complex formation and thermodynamic functions for the 
solution process. Menon, M.P.; James, J.; Jackson, J.D. (Sa- 
vannah State Coll, GA (USA). Dept. of Chemistry). 1986. 
Contract FG09-84SR14014. 18p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE86011342. 


From 17. rare earth research conference; Hamilton, Ontario, 
Canada (8 Jun 1986). 

The solubilities, solubility products and thermodynamic 
functions for four rare earth fluoride-water systems, LaF;(s)- 
H2O(1), NdFs(s)-H2O(1), SmFs(s)-H2O(1) and GdFs(s)-H2O(1), 
have been measured using conductometric and potentiometric tech- 
niques. Radiometric procedure was also employed for the measure- 
ment of solubilities of LaF; and NdF;. Among the rare earth fluor- 
ides studied so far, gadolinium trifluoride was found to have the 
highest solubility, differing from the solubilities of other fluorides 
by a factor of ten. There is also considerable difference in the 
values for thermodynamic functions for the dissolution of GdFs 
from those of other fluorides. There is evidence for the existence of 
the monofluoride and difluoride complexes of the lanthanons stud- 
ied in this work. The stability constants for the monfluoride com- 
plexes range from 427 for LaF*? to 1215 for GdF*? while those for 
the difluoride complexes are of the order of 10% 18 refs., 2 figs., 3 
tabs. 


36470 (DOE/SR/14014—2) Solubility products and ther- 
modynamic functions for the lanthanum fluoride-water sys- 
tems. Progress report, March 1, 1985-April 20, 1986. Menon, 
M.P. (Savannah State Coll, GA (USA). Dept. of Chemis- 
try). 24 May 1986. Contract FG09-84SR14014. 16p. NTIS, 
PC A02/MF AOi; GPO Dep. File Number DE86011449. 

All of the work including the measurement of the solubility, 
solubility product and thermodynamic functions using conductome- 
tric, potentiometric and radiometric techniques on the first three 
systems have been completed. In addition, “the equilibrium solubili- 
ty model” we have developed for complexation studies and includ- 
ed in our previous report has been tested with saturated solutions of 
labeled CeF; and LaF; containing excess of labeled lanthanons and 
fluoride. The radioisotopes used for this work as well as for the sol- 
ubility studies are 32-d ‘Ce and 40-h La, respectively. After 
the separation of the precipitate from the aqueous phase by cen- 
trifugation of saturated solutions, the total concentration of the 
lanthanon was measured radiometrically while that of free fluoride 
was determined using potentiometric technique. 2 refs., 3 figs., 4 
tabs. 
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— (IS-M—575) Metal-metal bonding and interstitials 

in reduced rare-earth metal halides. Corbett, J.D.; Dudis, 
D.S.; Ford, J.E.; Hwu, S.J.;Meyer, G.; Wijeyesekera, S. 
(Ames Lab., IA ‘(USA)). 1986. Contract W-7405-ENG-82. 
1lp. (CONF-860602—1). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE8601 1323. 

From 17. rare earth research conference; Hamilton, Ontario, 
Canada (8 Jun 1986). 

Exploratory research in recent years has shown the rare- 
earth elements in their highly reduced halides exhibit a remarkable 
ability to undergo cluster formation, some as isolated units and 
others as infinite chains or slabs containing double-metal layers. 
Only a few of the elements have been studied in any detail, princi- 
pally scandium, yttrium and gadolinium. Many of these new com- 
pounds are uniquely stabilized by a second-period element bound 
within each cluster, for example, in Sc7ChB, ScsClsC, Y2ChC and 
Li/sub y/YCIH/sub x/, although a few structures evidently repre- 
sent true binaries, e.g., with Sc7Clio and Y2Cls. The known phases 
and their structures are briefly reviewed, and some relevant infor- 
mation from extended-Huecke! band calculations and uv photoelec- 


tron spectroscopy noted. 28 refs. 


36472 (UCRL—91304) Complex — in the oxidation 
of uranium. MacCrone, R.K.; Sankaran, S.; Shatynski, S.R.; 
Colmenares, C.A. (Rensselaer Polytechnic Inst., Troy, NY 
(USA). Dept. of Materials Engineering; Lawrence Liver- 
more National Lab., CA (USA)). 10 Jun 1986. Contract W- 
7405-ENG-48. 22p. (CONF-850211—17). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86011886. 

From 114. AIME annual meeting (includes Society of 
Mining Engineers); New York, NY, USA (24 Feb 1985). 

We are reporting EPR results obtained with uranium 
powder samples fully oxidized in dry air, water vapor, and air/ 
water vapor mixtures. The results reported previously are con- 
firmed and additional paramagnetic centers, associated with chemis- 
orbed species, have been identified. The temperature dependence of 
the g-value for these centers from room temperature to 10K is also 


36473 Sots mete Sh. eek a8 See 
thermalized after 


sulfide of tritium atoms 
Wang, N.Y.; Iyer, S.; Rowland, F.S. (Univ. of California, 
Irvine). Journa of Physica 1 Chemistry; 90: No. 5, 931-936(27 
Feb 1986). Contract AS03-76ER70126. 

The tritium atoms formed with high kinetic energy in the 
*He(n,p)T nuclear reaction have been adapted for experimental 
studies of gas-phase thermal atomic reactions through multiple col- 
lisions with either CF, or Kr as a nonreactive moderator. One- 
fourth of the hot tritium atoms released in CF, react while still en- 
ergetic to form TF, and an additional 0.3% substitute for F to make 
CTFs. The remaining three-quarters for the tritium atoms are ther- 
malized and are available for reaction with other substrates present 
in low mole fraction. Krypton is not as efficient as CF, in removing 
the kinetic energy of tritium but furnishes a useful alternative for 
confirmation of mechanisms and reaction rates measured with CF, 
moderator. The ratio of rate constants, ki/ke, for thermal tritium 
has been determined as 1.17 +/- 0.04 at 295 K in CF, moderator. 
An average value of 1.20 +/- 0.04 for ki/ke with both Kr and CF, 
moderators is consistent with the corresponding observations for H 
atoms, after allowance for the H/T isotope effect in the addition 
reaction with ethylene. 27 references, 4 figures, 4 tables. 


nuclear recoil. 


36474 Transformation of monoclinic CfBr; to orthorhom- 
bic CfBrs by the application 

Young, J.P.; Haire, R.G.; Begun, i . Univ. 
of Tennessee, Knoxville). ao Chenier: 24: No. 16, 
2466-2468(31 Jul 1985). Contract AS05-76ER04447. 

A new synthetic route to the orthorhombic form of CfBrs is 
reported. A few micrograms of monoclinic CfBrs is loaded and 
studied in a triangular-shaped diamond anvil pressure cell similar to 
that reported by Merrill and Bassett. Based on analysis of the ab- 
sorption spectra obtained from the CfBrs sample at several pres- 
sures up to 3.4 GPa, it is concluded that the structural transforma- 
tion of monoclinic CfBrs to orthorhombic CfBrs takes place be- 
tween 1.7 and 3.4 GPa. 10 references, 1 figure. 


36475 Chemical and physical parameters the 
performance of the cae ae generator. Packard, 
A.B.; Treves, S.; O’Brien, G.M.; F.F. Jr.; Butler, 
T.A. (Harvard Medical School, Gonton® iA). ACS ‘Symposi- 
um_ Series; No. 241, 51-66(1984). Contract ACO02- 
82ER60084;W-7405-ENG-26. 

The development of an Os-191/Ir-191m generator suitable 
for radionuclide angiography in humans has elicited much interest. 
This generator employs [OsO2Cl,]*» on AG MP-1 anion exchange 
resin with a Dowex-2 scavenger column and is elute with normal 
saline at pH 1. The parent Os species is, however, neither well-de- 
fined nor homogeneous leading to less than optimal breakthrough 
of Os-191 (5 x 10~*%) and modest Ir-191m yield (10-15%). The 
effect of a range of parameters on generator performance has been 
evaluated as has been the way in which the assembly and loading 
process affects generator performance. In addition, a number of po- 
tential alternative generator systems have been evaluated. 11 refer- 
ences, 2 figures, 8 tables. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 35696, 35697, 36399, 36647, 37146 


36476 (NP—6770107) Combustion of a graphite surface 
with flow round ~ Visser, W. (Technische Hochschule 
Aachen (Germany, F.R.). Mathematisch-Naturwissenschaft- 
liche Fakultaet). 20 Jun 1984. 138p. (In German). NTIS (US 
Sales Only), PC AO7/MF AO1. File Number DE86770107. 

In this work, the mass burn-up, the homogeneous reaction 
zone and the thermal boundary layer of an inductively heated 
graphite hemisphere with oxygen/nitrogen mixtures and carbon di- 
oxide flowing round it at wall temperatures of between 1000 K and 
2200 K, proportions by weight of steam of between 0.0003 and 
0.004, and proportions by weight of oxygen of between 0.4m/sec 
and 9.5 m/sec. The effect of exothermal homogeneous and endoth- 
ermal Boudouard reactions was particularly considered. Ignition of 
the carbon monoxide flame occurred at the edge of the sample in 
the post-flow area. Depending on the wall temperature and the 
flow parameters (speed gradient, proportion by weight of oxygen 
and steam), it wanders to the stagnation point area, until the whole 
surface is surrounded by the homogeneous reaction. In order to be 
able to compare with theoretical values, the speed gradient in the 
stagnation point range was determined by laser Doppler anemo- 
metry, depending on the cold flow speed. The degree of turbulence 
in the free jet and in the cold boundary layer was below the sensi- 
tivity limit of the LDA system, ie below 0.5%. (orig./EF). 


36477 (VTH-LR—99) Combustion of four pro- 
pellants at subatmospheric pressures. Schoyer, H.F.R.; Kort- 
ing, P.A.O.G. (Technische Hogeschool Delft (Nether- 
lands)). Aug 1983. 72p. (PML—1983-135). NTIS, PC A04/ 
MF Aol. 

The combustion behavior of 4 composite propellants was in- 
vestigated in the pressure region between 20 and 140 kPa and at 
temperature of -40, 25 and 50 C. The experimental technique is 
based upon a cigarette burning rocket motor connected to a 
vacuum system. All four propellants display a De Vieille burning 
rate law. The burning rate is strongly affected by composition, 
pressure, and temperature. Combustion instability predominantly 
occurs at pressures below 50 kPa. Frequency spectra, pressure am- 
plitudes versus mean pressure, and frequency versus mean pressure 
were determined for all 12 cases. The propellant response function 
was estimated. From all propellants, ICT 201 seems to be the least 
susceptible to oscillatory combustion. 


36478 a. of Deflagration to Detonation Transition 
in high-energy solid propellants. Butler, P.B.; Krier, H. (De- 
partment of Mechancial and Industrial Engineering, Univer- 
sity of Illinois at Urbana-Champaign, Urbana, IL 61801). 
Combustion and Flame; 63: No. 1-2, 31-48(Feb 1986). 

the nitramine content of solid rocket propellants 
increases the overall performance of the system as well as the sensi- 
tivity to detonation by shock initiation. Under certain circumstances 
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ion to Detonation Transition (DDT) can occur in granu- 
lated high-energy solid propellant. The work presented represents 
an effoi. to model the DDT process. The emphasis is on the tran- 
sient events prior to the detonation as well as the steady-state deto- 
nation conditions. A Method of Lines (MOL) computer solution 
technique is used to solve the system of partial differential equa- 
tions describing one-dimensional, two-phase, reactive flow. The 
Chapman-Jouguet (CJ) properties, detonation run-up distance, and 
detonation velocity predicted by the computer code compare favor- 
ably with experimental data and the steady-state detonation predic- 
tions made using the TIGER chemical equilibrium computer code. 


it of Chemical Engineering, UCLA, Los 
a; ‘A). Combustion and Flame; 63: No. 1-2, 19- 
29(Feb 1986). Contract AC04-76DP00789. 

In this study the authors examine the effect of a molecular- 
beam mass-spectrometer sampling probe on the structure of a flat 
He-O2-Ar flame doped with a small amount of HCN. Relative CN 
concentration and CN rotational tem; fields were obtained 
by laser-induced fluorescence using the R(O) through R(24) lines of 
the B-X transition around 385 nm. Measurements were made for 
several probe positions, both upstream and downstream of the loca- 
tion of peak unperturbed concentration. Reduced CN concentra- 
tions were observed within five orifice hydraulic diameters of the 
probe tip; however, a corresponding of rotational tem- 
perature was not. Suction at the probe orifice did not measurably 
effect either result, indicating that residence time perturbations do 
not play a major role. Perturbations of the CN concentration field 
are discussed in terms of catalyzed recombination of the major 
flame radicals on the probe surface, coupled with diffusive trans- 
port and gas phase chemistry applicable to the CN radical. 


vorticity dynamics 
method. Barr, P.K. (Combustion Research Facility, Sandia 
National Laboratories, Livermore, CA). pp 9.1-9.4 of 


Chemical and physical processes in combustion. Pittsburgh, 
PA; Combustion Institute (1985). (CONF-841240—). 

From 17. Combustion Institute Eastern Section fall technical 
meeting on chemical and physical processes in combustion; Clear- 
water Beach, FL, USA de fe oF mage 

The interaction freely propagating premixed flame with 
a region of vorticity is investigated using a computer model. Vor- 
ticity regions in a combustible gas mixture can be formed behind 
obstacles in its path due to the flame-generated volume expansion 
that pushes gas past them. As the flame encounters one of these re- 
gions of high vorticity the flame is distorted and the global burning 
rate increases. When a series of obstacles is present, the continuing 
interaction of the flame with the vorticity behind each obstacle can 
result in an acceleration of the flame. This is because the increased 
burning rate behind one obstacle produces larger convective veloci- 
ties and thus stronger vorticity regions behind the downstream ob- 
stacles, which results in a further increase in the burning rate when 
the flame reaches these regions. This positive feedback mechanism 
has been demonstrated in both experiments and computations. The 
understanding of the interaction of the flame with a region of vor- 
ticity is essential to the study of obstacle-generated flame accelera- 
tion. 


36481 An theory of heterogeneous condensed 
combustion. Margolis, S.B. (Sandia National Laboratories, 
Livermore, CA 94550). pp 52.1-52.4 of Chemical and physi- 
cal processes in combustion. Pittsburgh, PA; Combustion 
Institute (1985). (CONF-841240—). 

From 17. Combustion Institute Eastern Section fall technical 
meeting on chemical and physical processes in combustion; Clear- 
water Beach, FL, USA (3 Dec 1984). 

Although many experimental investigations have focused on 
the kinetics of condensed combustion and on the measurement of 
propagation rates, there have also been many recent observations of 
various ing and spinning modes of combustion (cf. Merz- 
hanov et al., 1973; Dvoryankin et al., 1982; Holt, 1984). The devel- 
opment of asymptotic mathematical models, which exploit the fact 
that the activation energy is large, lend themselves to nonlinear sta- 
bility analyses which have been highly successful in demonstrating 
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the existence of and the transition to these nonsteady modes of 
propagation (Matkowsky and Sivanshinsky, 1978; Margolis et al., 
1984). This asymptotic approach also yields formulas for the propa- 
gation velocity of a steady planar reaction front as a function of the 
various-parameters (Berman and Ryazantsev, 1972; Margolis, 1983). 
The present work (Margolis, 1984) presents an asymptotic theory of 
heterogeneous combustion. 


36482 Bifurcation of pulsating and spinning reaction 
fronts in condensed two- combustion. Margolis, S.B.; 
Kaper, H.G.; Leaf, G.K.; Matkowsky, B.J. (Sandia National 
Laboratories, Livermore, CA 94550). pp 58.1-58.4 of Chem- 
ical and physical processes in combustion. Pittsburgh, PA; 
Combustion Institute (1985). (CONF-841240—). 

From 17. Combustion Institute Eastern Section fall technical 
meeting on chemical and physical processes in combustion; Clear- 
water Beach, FL, USA (3 Dec 1984). 

The propagation of reaction fronts in condensed phase com- 
bustion, sometimes referred to as “self-propagating high-tempera- 
ture synthesis” due to its application in the synthesis of metal 
alloys, have been experimentally observed to occur in a variety of 
ways. In addition to a steady planar movement of the combustion 
front, such systems are able to exhibit various nonsteady modes of 
propagation (cf. Merzhanov et al., 1973; Maksimov et al., 1979, 
1981; Dvoryankin et al., 1982; Strunina et al., 1983; Holt, 1984). 
These have been documented as “self-oscillatory combustion,” in 
which the front propagates in a planar but pulsating fashion; “spin 
combustion,” in which a spiraling motion of a nonuniform front 
occurs (one or more luminous points are observed to move in a hel- 
ical fashion along the surface of the cylindrical sample); and ” multi- 
ple-point combustion” in which one or more luminous spots appear, 
disappear, and reappear on the sample surface. The problem we 
analyzed is that of a reaction front propagating through a solid 
combustible mixture contained in a long cylindrical channel of 
radius R with insulated boundaries. To describe this process of 
“condensed flame propagation”, the authors employ models which 
assume large, but finite, activiation energy of a one-step chemical 
reaction in which two finely ground metallic powders combine to 
form a solid product. Since the models account for melting of the 
limiting component of the reaction at temperatures near the adia- 
batic flame temperature, there is a surface embedded in the thin re- 
action zone on which the temperature is equal to the melting tem- 
perature of this component. Upon melting, the heat of fusion is ab- 
sorbed by the material, but is then released during the reaction 
process since the final product is assumed to be a solid at the adia- 
batic flame temperature. 


36483 A Set eles Se ae eee 
induced by a sampling cone a one-dimensional laminar 
flame. Chandler, D.W.; Smith, OL (Sandia National Lab- 
oratories, Livermore, CA). pp 68.1-68.3 of Chemical and 
physical processes in combustion. Pittsburgh, PA; Combus- 
tion Institute (1985). (CONF-841240—). 

From 17. Combustion Institute Eastern Section fall technical 
meeting on chemical and physical processes in combustion; Clear- 
water Beach, FL, USA (3 Dec 1984). 

In this paper the authors report the results of an experimen- 
tal study of the effect of molecular beam type sampling problems 
on the structure of one-dimensional flames. A quartz probe of 60° 
included angle and 0.5 mm orifice diameter, designed for use with a 
direct sampling molecular beam-mass system, was 
used in this study. A unique continuous wave laser induced fluores- 
cence source was used to measure the CN profile in a stoichiomet- 
ric low pressure H2/O2/Ar flame containing 2% HCN. From the 
laser induced fluorescence data, we determined relative concentra- 
tions and temperatures in the flame with and without the quartz 
cone. 


36484 Dynamics of stretched flames. Law, C.K. (Dept. 
of Mechanical Engineering, Univ. of California, Davis, CA 
95616). C.1-C.8 of Chemical and physical processes in 
combustion. Pittsburgh, PA; Combustion Institute (1985). 
(CONF-841240—). 

From 17. Combustion Institute Eastern Section fall technical 
meeting on chemical and physical processes in combustion; Clear- 
water Beach, FL, USA (3 Dec 1984). 
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The influence of nonadiabaticity on the flame behavior is 
conceptually obvious and is not further discussed. The effects of 
aerodynamic stretching, as originally postulated by Karlovitz, are 
more subtle and have only recently been understood reasonably sat- 
isfactorily. The purpose of this paper is to summarize, from a uni- 
fied viewpoint, recent advances in the understanding of the dynam- 
ics of stretched flames. The review also includes preferential diffu- 
sion effects which can greatly enhance the influence of stretch. 
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36562, 37215 


36485 (AD-A—165154/6/XAB) Development of a low 
noise 10K J-T Final technical report. 
(MMR Technologies, Inc., Mountain View, CA (USA)). 
Feb 1986. 12p. S, PC A02/MF AO1. 

This report summarizes the results of an engineering design 
program to develop a low-noise, closed-cycle, Joule-Thomson, mi- 
crominiature refrigeration system for 10K operation. During this 
period, the effort focused on the fabrication of the argon and hy- 
drogen stages of the three-stage cooler. A test facility was designed 
and built which allows one to mount each refrigerator on a sepa- 
rate removable base and to test each in turn. Key to the successful 
fabrication of the refrigerator is the determination of the proper 
firing profile for sealing the refrigerator components. Three batches 
of refrigerators have been built to date, and reasonable yields are 
now being obtained for the fabrication of these stages. The helium 
stage has been designed and laid out, and the photomasks prepared. 
Work has continued on the hydraulically actuated compressor. 


36486 (BDX—613-3442) Robotic component preparation. 
Dokos, J.R. (Allied Corp., Kansas City, MO (USA). Bendix 
Kansas City Div.). har 1986. Contract AC04-76DP00613. 
Tp. (CONE-851280__). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86011447. 

From Electrical interconnect technical exchange conference; 
Morristown, NJ, USA (4 Dec 1985). 

This report provides information on the preparation of robo- 
tic components. Component preparation includes pretinning or 
solder dipping, preforming, and pretrimming of component leads. 
Since about 70% of all components are axial-leaded resistor-type 
components, it was decided to begin with them and then later de- 
velop capabilities to handle other types. The first workcell is the 
first phase of an overall system to pretin, preform, and pretrim all 
components and to feed them to an automatic insertion system. 
Before use of the robot, a Unimation PUMA Modal 260, pretinning 
and preforming was done by first hand with a shield and vented 
booth. 


36487 (CEA-N—2456) Shortcut method for elastic follow 

up evaluation of elevated temperature piping systems. Roche, 
R (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Inst. de Recherche Technologique et 
de Developpement Industriel (RDI). Dec 1985. 106p. (In 
French). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86752177. 

To day, elastic follow up is considered as one of the most 
important problems in the design of elevated temperature piping 
systems. It can be said that elastic follow up occurs when slighty 
loaded parts of a piping system act as a spring on the heavely 
stressed parts where the bulk of the deformation is concentrated. 
As a consequence, when creep is significant, thermal expansion 
stresses can contribute to exhaust material ductility in the weak 
parts of piping system. The aim of the method proposed here is to 
appraise the damage caused by the relaxation of thermal expansion 
stresses. This evaluation is made in adding a complementary creep 
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use fraction sum to the primary stress one. This added creep use 
fraction is representative of the effect of thermal expansion stresses. 
Computation of this additional creep use fraction is simple, but 
strain accumulation caused by elastic follow up must be known 
(ratio Ksub(F) of relaxed strain to elastic one). A method for ap- 
praising the factor Ksub(F) is given. Only results of conventional 
(elastic) piping computation are needed but some approximations 
are made: superposition of states, partial Kachanov’s approximation 
(all the external forces are relaxing to the same rate). The SCF 
Ksub(F) is the ratio of the piping system relaxation time to the 
cross-section relaxation time. These relaxation times are computed 
with the help of a cross section “reference stress”. Such method use 
only conventional equations and stress indices given by construc- 
tion codes. 


36488 (CONF-860722—14) FORPS: a FORTH-based 
production system and its application to a real-time robot 
control problem. Matheus, C.J.; Martin, H.L. (Illinois Univ., 
Urbana (USA); Oak Ridge National Lab., TN (USA)). Jar. 
1986. Contract AC05-840R21400. 24p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005426. 

From ASME pressure vessel and piping conference and ex- 
hibit; Chicago, IL, USA (20 Jul 1986). 

A simple yet very powerful system has been developed that 
merges the artificial intelligence qualities of a production system 
with the real-time control capabilities of FORTH. FORPS 
(FORTH-based Production System) offers the advantages of intelli- 
gent, rule-based control in a small package offering high speed, ex- 
tensibility, and simplicity. A practical example of the system is pre- 
sented in the development of an obstacle avoidance program to aid 
in controlling an overhead manipulator transport system. Several 
other potential applications to the area of control are discussed. 


36489 (CONF-8604198—1) Real-time expert system for 


occurrences. Kamm k 

(Albion Coll., MI (USA); Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840OR21400. 12p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86010042. 

From Conference on intelligent systems and machines; 
Rochester, MI, USA (29 Apr 1986). 

A large expert system, initially designed for industrial proc- 
ess control has been modified to serve as the “brain” for an autono- 
mous mobile robot. The advantages of a product-rule knowledge 
base for robot plan generation have recently been underscored by 
R.P. Sobek: Updates in the knowledge base are done explicitly 
through the addition or modification of rules; production systems 
can adapt rapidly to new situations and allow the system to deal 
with unexpected problems; and the addition of knowledge is incre- 
mental. Several efforts are underway to design robot planning pro- 
grams using production rules, but, to our knowledge no robot has 
been actually controlled by an expert system. 


36490 (CONF-8604207—1) A uric (AMT) 
system. (EG and G, Inc., Las Vegas, NV (USA)). 1986. 
Contract AC08-83NV10282. llp. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE8601 1274. 
From 10. annual national engineering symposium; San Anto- 
io, TX, USA (9 Apr 1986). 

Our task was to design and build a portable system for col- 
seating ath tnetiiiing A aeentadie 10Hz to 10 kHz frequen- 
cy range. The system consisted of both a backpack-portable data 
acquisition system and a data analysis computer. Audio magnetotel- 
lurics (AMT) is a way of determining the electrical resistivity dis- 
tribution of the Earth’s subsurface from measurements of natural 
electric and magnetic fields (lightning strikes). AMT provides a 
means of geothermal and petroleum exploration. In the past ten 
years, different approaches to AMT data acquisition instrumenta- 
tion have been taken. This report summarizes EG and G, Los 
Alamos Operations Version. 


36491 (IAEA-SM—286/62P) Application of scale to 
analysis of spent fuel casks. Parks, C.V. (Oak Ridge Nation- 
al Lab., TN (USA)). 1986. Contract AC05-840R21400. 9p. 
(CONF-860604—20). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011512. 





42 ENGINEERING 
4202 Facilities And Equipment 


From International symposium on the packaging and trans- 
port of radioactive materials (PATRAM ‘86); Davos, Switzerland 
(16 Jun 1986). 

The SCALE computational system was developed at the re- 
quest of the US Nuclear Regulatory Commission for use in cask li- 
cense review and analysis. Of late, the system has been used in an 
increasing number of applications as its ease of use and versatility 
has become widely known. This paper provides a brief review of 
the SCALE system and highlights various ORNL applications of 
SCALE to illustrate the standardization and simplification that the 
system can bring to design and review analyses of spent fuel casks. 


36492 (iS-M—568) Performance of NbsSn-Cu in situ 
conductor in a su magnet. Ostenson, J.E.; Fin- 
nemore, D.K.; Gibson, E.D.; Verhoeven, J.D.; Bruhwiler, 
D.L. (Ames Lab., IA (USA)). 1986. Contract W-7405- 
ENG-82. 5p. (CONF-850814—41). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86011428. 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

A small superconducting magnet was constructed from in 
situ prepared Nb3sSn-Cu wire in order to test the suitability of this 
conductor material for use either as an insert magnet at 4.2K in the 
10T range or as a stand-alone magnet operating on a closed-cycle 
refrigerator in the 10 to 14K range. The conductor was a single 
strand untwisted wire made by the Sn core process and stabilized 
with a jacket of pure Cu. Initial tests in a pool of liquid helium 
showed that the magnet critical current reached 90% of short 
sample performance with no evidence of training or changes in the 
field-current relation on repeated cycling even with repe~‘ed 
quenches. Subsequent tests on a close cycle refrigerator showed 
that the magnet was remarkably stable and gave a very reproducti- 
ble magnets field-current relation. 


36493 (S-M—572) dc SQUID flux focuser. Ketchen, 
M.B.; Gallagher, W.J.; Kleinsasser, A.W.; Murphy, S.; 
Clem, J.R. (IBM Watson Research Center, Yorktown 
Heights, NY (USA); Ames Lab., [A (USA)). 1985. Contract 
W-7405-ENG-82. 8p. (CONF-8506203—5). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86011400. 

From 3. international conference on superconducting quan- 
tum devices; Berlin, F.R. Germany (25 Jun 1985). 

We have studied both theoretically and experimentally the 
response of the superconducting washer to an applied field. We 
have found that the washer SQUID has an effective pickup area 
equal to ~A/sub h/(A/sub w//A/sub h)/sup 1/2/. We also 
deduce that about 40% of the flux displaced outside the washer is 
reshaped into a dipole field. Both of these results are important 
considerations in the design of an integrated SQUID system that 
may experience changes in applied magnetic field. 


36494 (iS-M—573) Diffusion process in NbsSn-Cu super- 
conducting wire made by the external tin method. Verhoeven, 
J.D.; Cheng, C.C.; Gibson, E.D. (Ames Lab., [A (USA)). 
1985. Contract W-7405-ENG-82. 1lp. (CONF- -850814—40). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86011399. 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The external Sn process for producing NbsSn-Cu supercon- 
ducting wire generally employs a solid state diffusion process for 
the Sn diffusion step. The latter process is reviewed and shown to 
have limitations at larger wire sizes due to both long time require- 
ments and a blister formation problem. New experimental data are 
presented on wire geometries and compared to previous results on 
sheet geometries. It is concluded that the blister formation problem 
results from nucleation of rows of voids at the €/a interface during 
stage I of the process. The void and blister formation problem is 
found to be more severe with a wire versus a sheet geometry, 
which is consistent with the idea that phase transformation induced 
tensile stresses play a key role in nucleation of the void rows. 
Methods for minimizing the blister problem, and implications for 
the Sn core process are discussed. 
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36495 (LA-UR—86-1689) Potential applicability of the 
Los Alamos Antiproton Research Program to advanced pro- 
eee Howe, S.D.; Hynes, M.V.; Prael, R.E.; Stewart, 
J.D. (Los Alamos National Lab., NM (USA)). 1986. Con- 
tract W-7405-ENG-36. 17p. (CONF-8605 140—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE8601 1244. 
From Symposium for space technology and science; Tokyo, 
Japan 7 “ 1986). 

Los Alamos National Laboratory currently has a re- 
ae sane in antimatter interactions. The immediate objective 
of the program is to develop the low energy antiproton production 
capabilities at LEAR and the technology to store antiprotons. The 
initial experimental goal is to measure the gravitational mass of anti- 
protons. The technology required for the experiment, however, 
may allow high-density storage concepts to be experimentally in- 
vestigated. Analysis of antiproton production over the last 30 years 
indicates that milligram quantities of antiprotons could conceivably 
be produced early in the next century. Thus, antiproton propulsion 
concepts may begin to be feasible. Some results of preliminary cal- 
culations pertinent to antiproton powered rocket engines will be 
presented. 


36496 (N—86-19615) Performance of a cryogenic pump 
for the two-phase flow condition. Yamada, H.; Watanabe, M.; 
Hasegawa, S.; Kamijo, K. (National Aer Lab., Chofu, 
Tokyo (Japan)). Aue 1985. 12p. (NAL-TR—870). NTIS, 
PC ‘A02/MF AOI 

An 2 tre el investigation was carried out in order to 
obtain the performance characteristics of a cryogenic pump under a 
two-phase flow condition. The experiment used an oxygen pump 
with an inducer and liquid nitrogen as the test fluid. The vapor vol- 
umetric fraction at the pump inlet was calculated with an assump- 
tion of a constant enthalpy process across an orifice which was 
used to generate the two-phase flow at the pump inlet. The results 
showed that the pump head rise did hardly decrease even when the 
vapor friction became about 40 percent at the pump inlet. The two- 
phase flow at the pump inlet was confirmed by a visual observation 
through a transparent plastic section. It was also found that the adi- 
abatic efficiency for the two-phase flow provided a good agreement 
with the pump efficiency, which was determined by using torques, 
outlet flow rates and the pressure difference between the pump 
inlet and outlet. 


36497 (N—86-19618) Separator plugs for liquid helium. 
Lee, J.M.; Yuan, S.W.K.; Hepler, W.A.; Frederking, T.H.K. 
(California Univ., Los Angeles (USA)). Oct 1984. 54p. 
(NASA-CR—176545; UCLA-ENG—8436). NTIS, 
A04/MF AOl1. 

Work performed during Summer 1984 (from June to Sept. 
30) in the area of porous media for use in low temperature applica- 
tions is discussed. Recent applications are in the area of vapor - 
liquid phase separation, pumping based on the fountain effect and 
related subsystems. Areas of potential applications of the latter are 
outlined in supplementary work. Experimental data have been de- 
veloped. The linear equations of the two-fluid model are inspected 
critically in the light of forced convection evidence reported re- 
cently. It is emphasized that the Darcy permeability is a unique 
throughput quantity in the porous media application areas whose 
use will permit of data not only in one lab 
but also within a group of labs doing porous plug studies. 


36498 (PB—86-172830/XAB) Miniature Stirling cycle 
refrigerators for space use. Bradshaw, T.W. (Rutherford A 
leton Lab., Chilton (UK)). 1985. 18p. (RAL—85-107). 
S, PC A03/MF AO1. 

The Rutherford Appleton Laboratory is involved in two 
space projects that require cooled infrared detectors. These projects 
are; the Along Track Scanning Radiometer (ATSR), which is being 
included on the European Space Agency ERS-1 (European Remote 
Sensing) satellite, and ISAMS (Improved Stratospheric and Mesos- 
pheric Sounder) which is to fly on the NASA UARS (Upper At- 
mosphere Research Satellite). The paper describes the develop- 
ment, operating principles, and performance of the coolers to be 
used with these devices. Future developments in cooler technology 
are discussed. 
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36499 (PB—86-172921/XAB) Development of a small 
Stirling-cycle cooler for applications. Werrett, 
S.T.; Peskett, G.D.; Davey, G.; Gedier, T.W.; Delder- 
field, d. (Rutherford Appleton Lab., Chilton (UK)). 1985. 
13p. (RAL—85-087). NTIS, PC A03/MF AOl. 

The paper describes the development, from a previously 
proven design approach, of a robust and simple Stirling-cycle 
cooler with long-life potential. The need for a closed-cycle refriger- 
ator for use in a spacecraft borne infrared radiometer is explained. 
The refrigerator is to supply 1 watt of cooling at 80 K for less than 
80 watts of input power, be able to survive the launch environment 
and subsequently run for 26000 hours. Clearance seals achieved 
with a spring suspension developed from earlier space-proven 
mechanisms have led to the production of a linear split Stirling- 
cycle machine with no apparent life limiting features. A servo-con- 
trol system, in conjunction with moving coil motors and LVDT 
position sensors, permits running of balanced pairs of mechanisms. 
The working fluid, helium at a pressure of 1.2 MPa, is contained 
within titanium bodies having gold O-ring seals. A vacuum-bakeout 
procedure, based upon experience and outgassing trials, reduces re- 
sidual contaminant release to acceptable levels. A prototype refrig- 
erator was subjected to a vibration test and has subsequently run 
for 6000 hours with no detectable change in performance. 


36500 (PNL-SA—13836) REA-2023 BWR cask perform- 
ance test. McKinnon, M.A.; Tanner, J.E.; Guenther, R.J.; 
Creer, J.M.; Doman, J.W.; King, CE. (Pacific Northwest 
Labs., Richiand, WA (USA); General Electric Co., Morris, 
IL (USA). Morris Operations; General Electric Co., San 
Jose, CA (USA)). Feb 1986. Contract AC06-76RL01830. 
17p. (CONF-860417—8). NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE86011610. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Thermal and shielding performance of an REA-2023 cask 
designed for dry storage of spent BWR fuel was evaluated. Fuel 
characteristics and cask performance are described. 


36501 (PNL-SA—13875) Shielding analyses for the REA- 
2023 and Castor-1C BWR storage casks. Jenquin, U.P. (Pa- 
cific Northwest Labs., Richland, WA (USA)). Apr 1986. 
Contract AC06-76RL01830. 16p. (CONF-860417—9). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86011612. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

A number of casks have been designed and several have 
been built for the storage of spent nuclear fuel rods. As part of the 
comprehensive demonstration test programs, spent fuel has been 
loaded into the REA-2023 and Castor-1C casks and radiation dose 
rates measured. Point kernel and discrete ordinates methods were 
used to predict radiation dose rates on the surface of the two casks. 
The QAD-CG code was used for primary gamma-ray calculations. 
The DOT-4 code was used for neutron and secondary gamma-ray 
calculations. Calculated dose rates agree resonably well with the 
measurements. Calculated neutron dose rates for the REA-2023 
cask range from good agreement to a factor of four high. The cal- 
culated gamma-ray dose rates ranges from a factor of two high to a 
factor of four low. Calculated neutron dose rates for the Castor-1C 
cask range from a factor of two to a factor of four high. The calcu- 
lated gamma-ray dose rates are a factor of two high. The sensitivity 
of the dose rates to the details of the calculation is discussed, and 
the importance of various assumptions made for the calculations is 
evaluated. 


— (SAND—83-2666) Small centrifuge test methods 
and operations: a primer-reader with historical anecdotes. 
Sain, C.G. III. (Sandia National Labs., Albuquerque, NM 
eae Jun 1986. Contract AC04-76DP00789. 8lp. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE86011181. 
An evolutionary process in linear acceleration test methods 
and test doctrine began about 1960 in Sandia’s development test 
laboratories. This evolution is traced over the years with highlights 
given to the more significant test methods used to test inertial de- 
vices on small centrifuges. The fundamental physical equations 
needed to understand the centrifuge are derived and the relation- 
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ships between the fundamentals, test system hardware, and test ac- 
curacy are examined in detail. This paper is intended to explain to 
the beginner some of the more important test centrifuge character- 
istics. 


36503 (SAND—84-2067C) Impact, p and thermal 
testing of TRUPACT-I. Romesberg, L.E.; Hudson, M.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 10p. (IAEA-SM—286/107; 
CONF-860604—14). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011187. 

From International symposium on the packaging and trans- 
port of radioactive materials (PATRAM ’86); Davos, Switzerland 
(16 Jun 1986). 

The Transuranic Package Transporter (TRUPACT-I) is a 
packaging developed by the US Department of Energy (DOE) for 
transporting contact-handled transuranic waste (CH-TRU) in the 
USA. A full-scale prototype was built and subjected to a series of 
drop, puncture, and thermal tests to evaluate the package’s resist- 
ance to normal handling and hypothetical accident conditions. A 
thermal redesign and component test program was conducted when 
the prototype failed to maintain containment after the thermal test. 
A thermal test article which included previously incurred structural 
damage was tested to demonstrate the adequacy of the new design 
features in an open pool-fire environment. Since no detectable leaks 
were measured from the filter seals and valves and the seal leak 
rate was less than the maximum allowable, containment was dem- 
onstrated. 


36504 (SAND—85-1832C) Fracture mechanics approach 
to spent nuclear fuel tion cask design. Sorenson, 
K.B.; Salzbrenner, R. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. IiIp. 
(CONF-860604—17; [IAEA-SM—286/103). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86010984. 

From International symposium on the packaging and trans- 
port of radioactive materials (PATRAM '86); Davos, Switzerland 
(16 Jun 1986). 

The Transportation Technology Center at Sandia National 
Laboratories (SNL/TTC) is assessing the potential of using materi- 
als other than stainless steel in the manufacture of nuclear transport 
cask bodies for service in the United States. The program addresses 
issues which are a concern from a US licensing and design stand- 
point; specifically, failure modes at low temperatures with impact 
loading, fracture mechanics properties, and validation of analytic 
codes which model cask response due to impact loading. Specific 
materials which will be addressed in the course of this program are: 
(i) Ductile Cast Iron (DCI); (ii) Low Alloy Ferritic Steel (FS); (iii) 
Depleted Uranium (DU). Current efforts are focusing on DCI, pri- 
marily because this material is of immediate interest to the cask in- 
dustry and there is an ample supply of material available for testing. 
FS will be addressed in the near future and DU will be addressed 
subsequent to FS. 


36505 (SAND—85-2188C) Containment analysis of TRU- 
PACT-I, Warrant, M.M.; Nelsen, J.M.; Woolfolk, S.W. 
(Sandia National Labs., Albuquerque, NM (USA); Remote 
Sensing System, Inc., Albuquerque, NM (USA)). 1986. Con- 
tract AC04-76DP00789. 8p. TAEA-SM—286-111P; CONF- 
860604—19). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86011417. 

From International symposium on the packaging and trans- 
port of radioactive materials (PATRAM '86); Davos, Switzerland 
(16 Jun 1986). 

TRUPACT-I is a packaging which will be used to transport 
contact-handled transuranic (CH-TRU) wastes generated by de- 
fense programs in the US. This paper presents the general approach 
for the containment analysis for TRUPACT-I. The maximum activ- 
ity per TRUPACT-I is determined for a stated seal leak rate and 
filter penetration efficiency in order to comply with regulatory re- 
lease limits for normal and hypothetical accident conditions. 
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36506 (SAND—85-2193C) Design and scale model testing 
of the NuPac 125-B rail cask. Haelsig, R.T.; Warrant, M.M.; 
Joseph, B.J.; Quinn, G.J.; Burton, H.M. (Nuclear Packaging 
Corp., Fed Way, WA (USA); Sandia National Labs., 
Albuquerque, NM (USA); EG and G Idaho, Inc., Middle- 
town, PA (USA); UNC Nuclear Industries, Inc., Richland, 
WA (USA)). 1986. Contract AC04-76DP00789. 8p. (IAEA- 
SM—286/112; CONF-860604—18). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86011418. 

From International symposium on the packaging and trans- 
port of radioactive materials (PATRAM '86); Davos, Switzerland 
(16 Jun 1986). 

The NuPac 125-B package was developed for defueling the 
damaged Three Mile Island Unit II (TMI-2) reactor. The nature 
and impact of these requirements on the design and licensing of a 
transport package are discussed in this paper. Loading and unload- 
ing of the NuPac 125-B differs from conventional fuel cask han- 
dling procedures due to facility features and limitations at both 
TMI-2 and the receiving station. All transfers are “dry” and the 
cask is never placed in a conventional fuel loading pool. In addi- 
tion, the cask design was affected by the unique requirements for 
double containment of the TMI-2 fuel material, an accelerated de- 
velopment schedule, and limits imposed on impact loads experi- 
enced by the fuel debris canisters. Licensing activities involved 
analyses correlated with drop and puncture tests conducted on a 1/ 
4 scale cask mode!. All structural details of the NuPac 125-B were 
accurately represented in these tests and analyses. Excellent corre- 
lation was found between analytical predictions and model behavior 
on the impact events, and basic structural design and analysis as- 
sumptions were validated. Used together, integrated test and analy- 
sis demonstrations are shown to accelerate the design and licensing 
process. 


36507 (SAND—86-0508C) High temperature testing of 
structurally damaged impact and puncture package protection 
systems . Hudson, M.L.; Moya, J.L. (Sandia National Labs., 


Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 11p. (CONF-860604—16). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010985. 

From International symposium on the packaging and trans- 
port of radioactive materials (PATRAM '86); Davos, Switzerland 
(16 Jun 1986). 

Heat transfer through materials which change phase or com- 
bust is a complex process. It is important to understand the heat 
transfer in such materials to analyze and predict the survivability of 
a nuclear material transportation package in a hypothetical thermal 
accident. Therefore, several high temperature tests were conducted 
to study the behavior of some common materials used in nuclear 
material transportation packages. 7 refs., 6 figs. 


(UCID—20654) Filter penetration measurements 


jiermann, A.H.; Bergman, W. (Lawrence Livermore 
National Lab., CA (USA)). 15 Jan 1986. Contract W-7405- 
ENG-48. 41p. NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE8601200i. 

We conducted both theoretical and experimental compari- 
sons of how two instruments, a condensation nuclei counter and an 
aerosol light-scattering photometer, measured penetration of high- 
Gidiines outaiets ahs GUIPAY Mitaes.. Bn comae enpeteaate wre 
simulated leaks around the test filter to ascertain how leaks affect 
the instrument comparisons. Results of all of our experiments indi- 
cate that differences in the two instruments’ penetration measure- 
ments vary widely from no difference to a factor of 10. These vari- 
ations are related to several functions that depend on particle size: 
the response function of the photometer, the filter penetration, and 
the distribution of the test aerosol. Use of appropriate aerosol diag- 
nostics enabled us to measure these functions and compare numeri- 
cal calculations to experimental results. Agreement between theory 
and experiment is good. Consequently, given these functions, the 
penetration values that the two instruments report can be related. 
In general, test aerosols with larger standard deviations produce 
greater discrepancies between the two instruments’ measurements. 
For sufficiently large leaks, the instruments report penetrations that 
Se en ee ae 
aerosol. 
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36509 (UCRL—15816) ers streak tube develop- 
ment. Final report. Floryan, R. (ITT Electro-Optical Prod- 
ucts Div., Fort Wayne, IN (USA)). 7 Mar 1986. Contract 
W-7405-ENG-48. 27p. NTIS, PC A03/MF A0l1; 1; GPO 
Dep. File Number D 6012337. 

The main goals of this program were to design and develop 
a new type of electrostatically focused streak tube having a remote- 
ly processed photocathode. Five tubes were made during this de- 
velopment work. The program was divided into four phases. Phase 
I - Preliminary design and fabricationof parts and fixtures which it 
was judged would not be affected by subsequent design modifica- 
tions. Phase II - Build and ship the first prototype to the initial 
design. Phase III - Build and ship the second prototype incorporat- 
ing any changes dictated by evaluation of the first tube. Phase IV - 
Build and ship the third and fourth prototypes to the final design. 
(A fifth tube was also made during this phase because of damage 
sustained by the fourth tube.) 


36510 (UCRL—94362) Extreme ultraviolet explorer: 
mirror optical tests and results. Gillespie, C.H.; Edwards, 
D.F.; Nichols, M.A.; Finley, D.S. (Lawrence Livermore 
National Lab., CA (USA); California Univ., Berkeley 
(USA). Space "Sciences Lab.). 31 Mar 1986. Contract W- 
7405-ENG-48. 8p. (CONF-860366—8). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010560. 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The optical tests described here were performed after each 
step in the fabrication process of three Extreme Ultraviolet Explor- 
er (EUVE) Type 1 telescope mirrors. The surface finish and irregu- 
larity was determined by image analysis and the geometrical figure 
was tested interferometrically. Images of a collimated point source 
were relayed to obtain magnifications and photographic exposures 
were adjusted to include all the scattered light while still resolving 
the smallest bright image core. By linearizing film sensitivity and 
taking digitized lineouts of the photographed image, less than 1 arc 
second full width half maximum (FWHM) intensities were meas- 
ured. The integrated energy density was measured photometrically, 
and diffraction limited curves of 5 arc second half energy widths 
(HEW) were obtained. The test purpose, instruments employed, 
alignment methods, and test results are detailed. 


(UCRL—94719) Development of precision turning 
capabilities at Lawrence Livermore National Laboratory. Pat- 
terson, S.R. (Lawrence Livermore National Lab., CA 
(USA)). 12 Jun 1986. Contract W-7405-ENG-48. 17p. 
(CONF-860981—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011884. 

From 3. biennial international machine tool technical confer- 

ce; Chicago, IL, USA (3 Sep 1986). 

A large vertical turning machine with accuracy approaching 
one microinch and capabilities to produce nonaxisymmetric work- 
pieces has been developed. Accuracy is achieved through the appli- 
cation of rigid environmental controls, the use of high-resolution 
laser interferometer feedback, and the application of a ‘ supermini’ 
computer control system. The machine is actively corrected for 
variations in bearing performance and machine frame distortion. 
The ability to introduce fixed amounts of tool motion synchronous 
with spindle rotation permits correction for workpiece and fixturing 
centrifugal distortion as well as the production of intentionally non- 
ground workpieces. ly sophisticated and cost-effective 
sdarpauutpatens nah cuduamanidia ok nla ies adie 
ometers make the techniques applied to this prototype research ma- 
chine of interest for future commercial high-precision machine 
tools. 11 refs. 


36512 Radiological safety analysis of the hot fuel exami- 
nation F; /South. Courtney, J.C.; Ferguson, K.R.; 
Bacca, J.P. (Louisiana State University, Nuclear Science 
Center Baton Rouge, LA 70803). Nuclear Technology; 73: 
No. 1, vp(Apr 19 

The Hot Fuel Examination Facility/South, located at the 
Idaho National Engineering Laboratory, supports the nation’s nu- 
clear energy program by providing a facility for destructive and 
nondestructive testing of reactor fuel and materials. Irradiated sub- 
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assemblies and test devices are transferred from the adjacent Exper- 
imental Breeder Reactor II or other irradiation facilities into the 
hot cells. The reliability of those systems required to inhibit the re- 
lease of radioactivity to the environment is reviewed, and the oper- 
. ations at the facility are described. For each of two hypothetical 
accidents, release fractions were developed for noble gases, iodines, 
cesiums, and particulate radionuclides based on realistic but con- 
servative data. The methodologies of the International Commission 
on Radiological Protection (ICRP)- both ICRP-2 and ICRP-30- 
were used to determine the radiological consequences at off-site re- 
ceptors. By either technique, dose commitments from inhalation 
and submersion were small fractions of current federal guidelines. 
The relative contribution of each radionuclide was determined; 
iodine and cesium were more significant than plutonium for the 
decay times considered. 


4203 Lasers 


= ALSO TO CITATION(S) 36093, 36383, 36385, 36510, 36555, 36980, 
37134 


36513 (AD-A—164578/7/XAB) UCSB FEL (free elec- 
tron laser) experimental program. Technical report, 1 October 
1982-30 September 1983. Elias, L.R. (California Univ., Santa 
Barbara (USA). Quantum Inst.). 1983. 12p. (TR—S5). NTIS, 
PC A02/MF AOl1. 

There is presently in existence a large number of high- 
energy electron-accelerator machines that can be readily used as 
sources of electron beams suitable to demonstrate the basic oper- 
ation of free-electron lasers. Electrostatic accelerators appear to 
offer great promise for generating the electron beams needed by 
free-electron lasers. Their conventional technology is well under- 
stood and there are good reasons to believe that this technology 
can be used with free-electron lasers. The major components of the 
system are: Accelerator high pressure tank; HV generator; Electron 
gun; Electron-accelerator column; FEL periodic magnet and opti- 
cal resonator; Electron decelerator column; Electron collector; and 
Ancillary electron beam optics and control system. 


36514 (AD-A—164661/1/XAB) Stabilisation of external 
optical feedback phase in a semiconductor laser. Jain, S.K.; 
Ezekiel, S. (Massachusetts Inst. of Tech., Cambridge (U SA). 
Research Lab. of Electronics). 10 Oct 1985. 3p. NTIS, PC 
A02/MF AO1. 


The linewidth of a semiconductor laser was reduced and 
held to much less than 1 MHz using a simple d-c scheme for the 
stabilization of the phase of external optical feedback. This scheme 
was based on the antisymmetric response to feedback phase at the 
two laser facets. 


36515 (AD-A—164712/2/XAB) Theory of the soliton 
laser. Haus, H.A.; Islam, M.N. (Massachusetts Inst. of 
Tech., Cambridge (USA). Research Lab. of Electronics). 
Aug 1985. 19p. NTIS, PC A02/MF AO1. 

An analytic theory is presented of a model of the soliton 
laser. Use is made of the fact that the solitons are characterized 
completely by the pole locations and residues of the reflection coef- 
ficient obtained from the inverse-scattering method. The effects of 
loss, gain, dispersion, and temporal shaping due to a time-dependent 
gain are described by the change of pole locations. The steady state 
is determined by the requirement that the pole locations return to 
their starting positions and residues to their starting values in one 
round trip around the laser. This requirement picks the pulse shape, 
energy, and soliton order. The analytic predications are confirmed 
pono kt aw he nema gen: i gn 
Several experimental observations are explained: a) The pulsewidth 
is determined by fiber length; b) The temporal shape of the pulse 
intensity at the output of the laser can approximate a squared secant 
hyperbolic, but may not in fact be equal to a squared secant hyper- 
bolic; and c) The N = 2 soliton is excited preferentially over the N 
= 1 soliton. Furthermore, theory shows that the fiber length is 
equal to, and not a multiple of, the envelope repetition period. 


mann, F. yses, 
(USA). Nov 1985. 12p. (IDA-M—141). NTIS, PC A02/ 


- a result of the IST/IDA Gamma-Ray Laser Workshop 
held in May 1985, a general picture of the gamma-ray laser has 
emerged. The characteristics of the radiation from this source are 
contrasted with those from other coherent sources; these include 
energy, bandwidth, intensity, and coherence length. Potential non- 
military applications are listed; and two classes of military applica- 
tions are suggested. Those characteristics that drive a specific appli- 
cation are spelled out. 


36517 Oe IST/IDA 
/Institate 


1985. Hartmann, F.X. (Insti 
lyses, Alexandria, VA (USA)). Nov 1985. 26p. 
(IDA-M—122). NTIS, PC A03/MF A01. 

An historical perspective of the gamma-ray laser effect is 
presented, beginning with the 1957 discovery of the Mossbauer 
Effect. A retrospective of the workshop is given, including the 
principal research workers and laboratories involved. The five prin- 
cipal concepts that emerged and the critical issues attached to each 
concept are discussed. The conclusions reached as a result of the 
workshop and the recommendations of the IDA staff for future di- 
rections are also presented. 


36518 (AD-A—165385/6/XAB) Shake-up as a mecha- 
nism for vacuum-ultraviolet lasers. Harris, S.E.; Caro, R.G. 
(Stanford Univ., CA (USA). Edward L. Ginzton Lab.). Jan 
1986. 3p. NTIS, PC A02/MF A0O1. 

It is shown how electron shake-up, as it occurs during core 
photoionization, may produce population inversion in the vacuum 
ultraviolet. Calculations for lithium show the possibility of lasers at 
165.3 and 113.2 nm. 


36519 (AD-A—165401/1/XAB) Efficient second-harmon- 
ic generation of 10 micrometer radiation in AgGaSe.. Eck- 
ardt, R.C.; Fan, Y.X.; Byer, R.L.; Route, R.K.; Feigelson, 
R.S. (Stanford Univ., CA (USA). Dept. of Applied Phys- 
ics). 15 Oct 1985. 4p. NTIS, PC A02/MF AO1. 

AgGaSe, crystals for nonlinear infrared applications are 
being grown reproducibly. Using high-quality, 2-cm-long crystals, 
14% energy and 60% peak intensity conversion efficiency have 
been demonstrated for second-harmonic generation of the pulsed 
output of a CO. miniature transversely excited atmospheric laser. 


36520 (AD-A—165430/0/XAB) Plasma ultraviolet source 
lasers. 15 January 1985-14 

Inst., VA (USA). a 

tudies). 10 Mar 1986. 28p. 


NTIS, PC A03/MF A0O1. 

A high-power blue-green laser was pumped with an array of 
the dense plasma focus. As the result of optimizing the operating 
conditions of the dense plasma focus and laser system, the maxi- 
mum untuned laser output exceeded 2.1 mJ, corresponding to the 
energy density 3J/cu cm which is much higher than the typical 
flashlamp dye laser. The optimum operating conditions of the DPF 
device and laser system were argon pressure 0.3 torr, dye concen- 
tration 6 x 0.0001 mol/liter and 10% output transmission mirror. In 
order to enhance the efficiency of a blue-green laser through spec- 
trum conversion of the pumping light, a converter dye, BBQ, was 
mixed in the laser dye solutions. The laser was pumped with the 
hypocyloidal-pinch plasma radiation source. The maximum increase 
of laser output at the dye mixture of LD490+BBQ or coumarin 
503+bbq was about 80%. The enhancement is mainly due to the 
abundance of near uv in the pumping source, the fairly good match 
of the fluorescence band of converter dye with the absorption band 
of the laser dye, and a small overlap of fluorescence band of laser 
dyes with triplet-triplet adsorption band of converter dye. 
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36521 (LA-UR—86-1499) Subpicosecond high-brightness 

uv laser system. Gibson, R.B. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 5p. (CONF. 
860620—3). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE8601 1271. 

From Society of Photo-Optical Instrumentation Engineers 
international sone ene topics in optical and optoelectronic ap- 
sciences and engineering; Quebec City, Canada (2 Jun 198 

om A laser system that produces naeeaaemeee et 
248 nm light is under development. Ultrashort pulses are generated 
in the visible in a synchronously-pumped mode-locked dye oscilla- 
tor, heterodyned into the uv by two KDP crystals, and amplified in 
a chain of KrF* amplifiers. Front end output of 5 pJ is amplified to 
20 mJ and focused to peak intensities of order 10°7 W cm™2. Addi- 
tional amplification is expected to permit experiments at intensities 
>10” W cm=2. 


36522 (PB—86-173200/XAB) Rare gas halide lasers. 
O'Neill, F. (Rutherford Appleton Lab., Chilton (UK)). 
1985. 40p. (RAL—85-116). S, PC A04/MF AO1. 

Contents include: Basic principles of operation of E-beam- 
pumped KrF lasers-(Spectroscopy, Kinetic processes in E-beam- 
pumped KrF lasers, Absorbers in the KrF gain medium, Sprite - A 
200J, S5ns KrF laser); Current topics in KrF laser research--(Target 
experiments with the Sprite KrF laser, Pulse compression and 
power multiplication of KrF lasers, Improved efficiency of E-beam- 
pumped KrF lasers). 


36523 (PB—86-182367/XAB) Documentation of the NBS 
APD (National Bureau of Standards Avalanche) and PIN 
rt ee ee 
low-level 1.064-micrometer laser pulses. Rasmussen, A.L.; 

Sanders, A.A. (National Bureau of Standards, Boulder, CO 
(USA). Electromagnetic Technology Div.). Dec 1985. 75p. 
(NBSIR—85/3032). NTIS, PC A04/MF AO1. 

National Bureau of Standards APD (avalanche) and PIN sili- 
con photodiode transfer standards are documented for a calibration 
service to measure 1.064-micrometer laser pulses from about 10~* to 
about 10~* W peak power and about 10~* to about 10~"! J energy. 
A modulated cw measurement system generating known low-level 
pulses is described. Calibration support equipment, systematic and 
random errors, and computer programs and calibration data are 
also described. 


36524 (UCRL—94494) Fabrication of gate array inter- 
connect structures using direct-write deposition processes. 
Mitlitsky, F.; Whitehead, J.C.; Bernhardt, A.F.; McWil- 
liams, B.M. (Lawrence Livermore National Lab., CA 
(USA)). 1986. Contract W-7405-ENG-48. 13p. (CONF- 
8603122—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86010785. 

From Les Houche winter school; Les Houche, France (25 
Mar 1986). 

principles of laser direct-write deposition processes 

are reviewed. Device interconnection of CMOS gate arrays by 
means of computer-controlled, laser-induced thermchemical surface 
reacticns is described. Maskless, automated five-minute interconnec- 
tion of 1000 gate CMOS array dies is described using discretionary 
laser-induced chemical vapor deposition. Eight (ssenes ring oscil- 
lators written on a single CMOS gate array die were shown to 
have the device-limited performance of similar patterns manufac- 
tured by a photolithographically patterned aluminum-silicon alloy. 
These results suggest the feasibility of using this method, Laser 
Pantography (LP), for rapid implementation of prototype and limit- 
ed volume semi-custom VLSI circuits immediately after their 
design is completed. 


wigglers. : 
. = ; Segalov, Z. (Electrical Engineerin 
of Maryland, College Park, Mab iend 20742). Jour- 
i a — Physics; 60: No. 2, 521-528(15 Jul 1986). 
The performance characteristics of small-period electromag- 
net wigglers of novel design are measured and compared with theo- 
retical expectations. Field measurements for wigglers driven by dc, 
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ac, and short-pulse current sources are reported. Fields as high as 1 
kG have been readily obtained in a double-sided 3.9-mm-period 
wiggler. These performance capabilities allow the design of high- 
power free electron laser oscillators and “optical klystron” amplifi- 
ers in the near-millimeter regime using modest electron beam ener- 
gies in the range 200—400 keV. Oscillator and amplifier designs for 
operation at 150 and 300 GHz are presented. The generation of 1.2 
MW of 150-GHz radiation with >50% efficiency is predicted. 


Large-gain amplifier for subpicosecond optical 
aio. Turner, T.; Chatelet, M.; Moore, D.S.; Schmidt, S.C. 
(Los Alamos National Laboratory, Los ‘Alamos, New 
Mexico 87545). Optics Letters; 11: No. 6, 357-359(Jun 1986). 
We report a novel amplifier for the subpicosecond pulsed 
output of a colliding-pulse mode-locked ring dye laser. The amplifi- 
er produces >30-yJ output pulses at 100 Hz by using three stages 
of amplification pumped by a shortcavity XeCl excimer laser. 
Pulse-width broadening, spectral shape, and beam quality are dis- 
cussed. 


36527 Parametric amplification in semiconductor lasers: 
A dynamical perspective. Wiesenfeld, K. (Physics Depart- 
ment, Brookhaven National Laboratory, Upton, New York 
11973). Physical Review [Section] A: General Physics; 33: No. 
6, 4026-4032(Jun 1986). Contract AC02-76CH00016. 

The phenomenon of parametric sideband amplification ob- 
served in modulated semiconductor lasers can be understood in 
terms of the general amplification mechanism occurring in bifurcat- 
ing dynamical systems. An analysis of the semiconductor laser rate 
equations, viewed in this light, yields new insight into the behavior 
of these systems as small-signal amplifiers. 


36528 Prospects for visible and VUV free electron laser 
using dielectric resonance. Feinstein, J.; Pantell, R.H.; Fau- 
chet, A.M. (Department of Electrical Engineering, Stanford 
University, Stanford, CA 94305). IEEE (Institute of Electri- 
cal and Electronics Engineers) Journal of Quantum Electron- 
ics; QE-22: No. 5, vp(May 1986). Contract FG03- 
84ER 13275. 

Operation near spectral resonance lines of helium and of the 
alkali metals is capable of yielding high gain in an FEL at visible 
and VUV wavelengths. When the wavelength is on the order of 1 
percent off resonance, absorption and saturation effects are relative- 
ly unimportant. 


36529 Nonlinear propagation of a mixture of degenerate 
modes of a laser cavity. Nayyar, V.P. ent of Phys- 
ics, Punjabi University, Patiala-147002, India). Journal of the 
Optical Society of America B: Optical Physics; 3: No. 5, 711- 
714(May 1986). 

New classes of analytical solutions to problem of nonlinear 
interaction of laser wave-guide modes without axial symmetry have 
been obtained. These solutions predict the possibilities of controlled 
nonlinear focusing of elliptical energy distributions into a point or a 
narrow extended area. Another possibility leads to an elliptical dis- 
tribution defocusing. These distribution-controlled evolutions may 
have a steady or oscillating character related to the competition be- 
tween the nonlinear and diffraction effects. 


36530 Analysis of a model of far-infrared laser. Wu, X.; 
Mandel, P. (Universite Libre de Bruxelles, Campus Plaine 
CP 231, Bruxelles 1050, Belgium). Journal of the Optical So- 
1960” America B: Optical Physics; 3: No. 5, 724-731(May 

We study a model of a far-infrared laser that was recently 
shown to explain a number of experimental results adequately. In a 
systematic way we perform linear stability analyses analytically. 
This determines up to four bifurcation diagrams in steady state, two 
of which are rather exceptional: In one case the whole branch of 
finite intensity is unstable, in the second case the low-intensity 
domain of the finite steady state is unstable. In both these cases the 
laser displays periodic or chaotic output without ever reaching a 
stable steady output. 
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36531 Space-temporal behavior of a light pulse propagat- 
ing in a nonlinear ive medium, Okulov, A.Y.; 
Oraevsky, A.N. (P. N. Lebedev Physical Institute, Acade- 
my of Sciences of the USSR, Leninsky Prospect 53, 117924 
Moscow, USSR). Journal of the Optical Society of America 
B: Optical Physics; 3: No. 5, 741-746(May 1986). 

An analytical method for the calculation of the evolution of 
a spatially inhomogeneous light pulse in a nonlinear optical system 
is developed. The description of pulse modulation is derived by 
using a one-dimensional map with a quadratic maximum that shows 
regular and chaotic dynamics according to Feigenbaum theory. 
This mechanism may dominate for a ring laser or a nonhomogen- 
eous medium with alternating amplifying and nonlinear absorbing 
layers. The total length of the system should be sufficiently small 
that dispersion and diffraction effects to not appear. In this paper 
we present two-dimensional distributions of the wave field intensity 
that illustrate regular and chaotic self-modulation of the light pulse. 
We give quantitative estimates for such regimes of a ring laser with 
a saturable absorber, the losses into the harmonics, stimulated scat- 
tering, etc. It is found that for period-doubling bifurcations to occur 
there is no need for total conversion of the pulse into the harmonic 
or Strokes component. 


Oscillatory instability of an induced absorber in a 
von cavity. Lindberg, M.; Koch, S.W.; Haug, H. — 
fuer Theoretische Physik, Universitaet. Frankfurt, Robert- 
Mayer Strasse 8, D-6000 Frankfurt-Main, Federal Republic 
of Germany). Journal of the Optical Society of America B: 
Optical Physics; 3: No. 5, 751-761(May 1986). 

The instabilities of a nonlinear optical medium with induced 
absorption in a ring cavity are theoretically analyzed. Stable, bista- 
ble, and unstable stationary solutions are found for various values 
of incident intensity and detuning. The dynamic treatment yields, in 
the unstable regime, oscillations of the transmitted intensity in vari- 
ous modes for constant incident intensity. If the medium relaxation 
time is short compared with the round-trip time, oscillatory solu- 
tions are obtained, which show strong locking of the oscillation fre- 
quency to multiples of the inverse round-trip time. If the round-trip 
time is comparable with the medium relaxation time, numerical in- 
tegrations yield periodic solutions with substructures because of the 
mismatch of the two characteristic times. 


36533 Proton-transfer laser. Dual wavelength lasing 
action in binary dye mixtures involving 3-hydroxyflavone. 
Chou, P.; Aartsma, T.J. (Florida State Univ., Tallahassee). 
Journal of Physical Chemistry; 90: No. 5, 721-723(27 Feb 
1986). Contract AS05-78EV05855. 

Amplified spontaneous emission is observed from 3-hydroxy- 
flavone and from a laser dye simultaneously in a binary mixture. 
This observation is interpreted in terms of a rapid tautomerization 
in the 3-hydroxyflavone ground state, minimizing reabsorption be- 
tween 400 and 500 nm. 8 references, 4 figures, 1 table. 


Progress toward free-electron lasers for applica- 
ube, Brau, C.A. (Los Alamos National Lab., NM). Nuclear 
Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms; B10/11: 276- 
279(1985). (CONF-841117—Pt. 1). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Using an electron beam in a magnetic field as the gain 
medium, free-electron lasers offer a powerful new source of tuna- 
ble, coherent radiation. Results are just becoming available from 
several new experiments, but they are confirming the theoretical 
promise of these devices. Backed up by a strong base of accelerator 
technology, free-electron lasers are expected to become important 
in applications requiring wavelengths from the far infrared part of 
the spectrum to the vacuum ultraviolet. 
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4204 Heat Transfer And Fluid Flow 
REFER ALSO TO CITATION(S) 35866, 35881, 35970, 36149, 36496, 36654 


36535 (AD-A—164955/7/XAB) High-temperature lubri- 
cation systems for ring/liner in advanced heat 
engines. Interim report, October 1984-July 1985. Kanakia, 
M.D.; Owens, E.C.; Peterson, M.B. (Southwest Research 
Inst., "San Antonio, "TX (USA). Belvoir Fuels and Lubri- 
cants Research Facility). Jul 1985. 66p. (BFLRF—189). 
NTIS, PC A04/MF AOl1. 

An assessment of tribological requirements in upper-cylinder 
area of advanced high-temperature engines was made in terms of 
critical components and their operating conditions. The ring-liner 
applications are the most severe since they have high temperature 
(<800 F) and large number of sliding cycles (10° to 10'°). This 
report explores and evaluates various high-temperature tribological 
systems lubricants, materials and lubricant delivery or supply sys- 
tems for high-temperature ring-liner applications. 


36536 (CONF-860722—1) Shellside flow-induced tube vi- 
bration in typical heat exchanger configurations: overview of 
a research program. Halle, H.; Chenoweth, J.M.; Wambs- 
olan M.W. (Argonne National Lab., IL (USA); Heat 
Transfer Research, Inc., Alhambra, CA (USA)). 1986. Con- 
tract W-31-109-ENG-38. 27p. NTIS, PC A03/MF AO}; 1; 
GPO Dep. File Number DE86005549. 
From ASME pressure vessel and piping conference and ex- 
hibit; oo IL, USA (20 Jul 1986). 
comprehensive research program is being conducted to 
idiom the necessary criteria to assist designers and operators of 
shell-and-tube heat exchangers to avoid detrimental flow-induced 
tube vibration. This paper presents an overview of the insights 
gained from shellside water-flow testing on a horizontal, industrial- 
sized test exchanger that can be configured in many ways using 
interchangeable tube bundles and replaceable nozzles. Nearly 50 
different configurations have been tested representing various com- 
binations of triangular, square, rotated-triangular, and rotated- 
square tubefield layouts; odd and even numbers of crosspasses; and 
both single- and double-segmental baffles with different cut sizes 
and orientations. The results are generally consistent with analytical 
relationships that predict tube vibration response by the combined 
reinforcing effect of the vibration mode shape and flow velocity 
distribution. An understanding of the vibration and instability per- 
formance is facilitated by recognizing that the excitation is induced 
by three separate, though sometimes interacting, flow conditions. 
These are the crossflows that generate “classic” fluidelastic instabil- 
ities in the interior of the tube bundle, the entrance and exit bundle 
flow from and into the shell nozzles, and the localized high veloci- 
ty bypass and leakage stream flows. The implications to design 
and/or possible field remedies to avoid vibration problems are dis- 
cussed. 17 refs., 10 figs. 


36537 (CONF-8605142—1) Computational and 


g 
W-31- 109-ENG-38. 25p. NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86012119. 
From Conference on advanced earth-to-orbit: propulsion 
wee Huntsville, AL, — (13 May 1986). 


Space Shuttle Main Engine (SSME) liquid-oxygen 
(LOX) posts are subjected to high-velocity turbulent flow from the 
transfer ducts. In a preliminary assessment of the vibration problem, 
it was determined that the two potential excitation mechanisms for 
LOX post vibration are fluidelastic instability and turbulent buffet- 
ing. A fundamental study is being conducted to understand the 
problem and to develop techniques to avoid detrimental vibrational 
effects with the objective of improving engine life. This paper sum- 
marizes the results of an analytical model for fluidelastic instability 
and test results for turbulent buffeting of a tube array in crossflow. 
A general theory of fluidelastic instability for a tube array in cross- 
flow is presented. Various techniques to obtain the motion-depend- 
ent fluid-force coefficients are discussed and the general instability 
characteristics are summarized. The theory is also used to evaluate 
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the results of other mathematical models for crossflow-induced in- 
stability. The fluid excitation forces acting on a tube array are pre- 
sented as a function of Reynolds number, incoming flow conditions, 
and tube location in an array. The experimental data show the gen- 
eral characteristics of flow across a tube array. As the flow passes 
through each row of tubes, the fluid is subjected to resistance, the 
effect of which is to convert some of the fluid pressure energy to 
turbulent energy. In the first few rows, the transformation of 
energy occurs in a somewhat orderly manner. As the flow reaches 
the interior tubes, unsteadiness of the flow increases and, usually, a 
randomness of the flow and its pressure fluctuation exists in the 
flow field. 


36538 (@FVLR-FB—86-06) Experimental investigation of 
noise generated by turbulence in a pipe flow behind a discon- 
tinuous area enlargement. Stahl, B. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln 
(Germany, F.R.); Technische Univ. Berlin (Germany, F.R.). 
Fachbereich Physikalische Ingenieurwissenschaft; Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Berlin (Germany, F.R.). Abt. fuer Turbulenzfors- 
chung). 1986. 173p. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. File Number DE86752191. 

Flow separation occurs downstream of a dicontinuous en- 
largement in the circular cross-sectional area of a pipe. The turbu- 
lence in this region is a strong source of both plane sound waves 
and higher acoustical modes. Measurements of the axial phase ve- 
locity of pressure fluctuations show that turbulence fluctuations 
dominate in the region of flow separation just behind the jump in 
cross-sectional area, whereas farther downstream the field is pri- 
marily determined by fluctuations of the aerodynamically generated 
sound waves. A decomposition of the pressure fluctuations shows 
that in the mixing region of the jet, the energy of the fluctuations is 
primarily distributed amongst several azimuthal components, while 
farther downstream almost all of the energy (in the frequency range 
below the cut-on frequency of the first higher-order mode) is con- 
centrated in the axially symmetric component. (orig.). With 78 figs., 
4 tabs., 59 refs. 


36539 (UCID—20297-86-1) Lawrence Livermore Nation- 
al Laboratory Granular Flow Project. Quarterly report, Janu- 
ary-March 1986. Walton, O.R. (ed.). (Lawrence Livermore 
National Lab., CA (USA)). 4 Apr 1986. Contract W-7405- 
ENG-48. 17p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE8601 1607. 

The objective of LLNL’s Granular Flow Project is to devel- 
op an understanding for an ability to predict the flow behavior of 
granular solids. Our pursuit of this objective is primarily through 
the use of discrete particle computer models (i.e. molecular dynam- 
ics techniques) to simulate the flow of idealized granular materials. 
We initially modeled systems of smooth inelastic disks and, during 
the past year and a half, have increased the complexity of both the 
particles modeled and diagnostic algorithms monitoring the flow 
simulations so that, during the current reporting period, we con 


flow. Seatumadieane vette ean ieanene 
tems and their sensitivity to various interparticulate interaction pa- 
rameters. The results obtained in this initial generic study of shear- 
ing flow with frictional particles are still in the process of being 
evaluated. We report below highlights of results that have obtained 
to date. A more thorough evaluation of these calculations is under- 
way and a more complete description of the study will be reported 
in the near future. 14 refs. 


36540 Heat transfer enhancement in natural convection 
enclosure flow. Anderson, R.; Bohn, M. (Solar Energy Re- 
seaRCH Institute, Goldon, ‘CO 80401). Journal of Heat 
Transfer; 108: No. 2, 330-336(May 1986). 

The results of an experimental investigation that examines 
the effects of one type of surface roughness upon heat transfer in a 
water-filled cubical enclosure are reported. The experiments cov- 
ered the range from the beginning of transition to the point where 
the flow over 60 percent of the length of the heated side had un- 
dergone transition. Tests were conducted using both isothermal and 
constant flux boundary conditions. The largest increase in overall 
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Nusselt number was 15 percent at Ra = 3.3 x 10’° on the isotherma 
heated plate. Increases of the local Nusselt number on the isother- 
mal heated plate were as large as 40 percent. The roughness ele- 
ments used in the present study were found to be ineffective on the 
upper portion of the heated plate where fluid detrains from the ver- 
tical boundary loayer. 


36541 Numerical analysis of heat and mass transfer from 
fluid spheres in an electric field. Sharpe L. Jr.; Morrison 
F.A. Jr. (Department of Mechanical Engineering,N. C. 
A&T State University, Greensboro, NC 27411). Journal of 
Heat Transfer; 108: No. 2, 337-342(May 1986). 

Steady-state heat or mass transfer to a drop in an electric 
filed at low values of the Reynolds number is investigated. The 
energy equation is solved using finite difference techniques; upwind 
differencing is used in approximating the convective terms. Far 
from the sphere a “transmitting” boundary condition is introduced; 
the dimensionless temperature is held at zero for inward radial flow 
and the dimensionless temperature gradient is held at zero for out- 
ward radial flow at a fixed distance from the sphere’s surface. Nu- 
merical solutions are obtained using an iterative method. Creeping 
flow heat transfer results are obtained for Peclet numbers up to 10° 


36542 Temperature and heat flux distribution in a natural 
convection enclosure flow. Bohn, M.S.; Anderson, R. (Solar 
Energy Research Institue, Golden, CO 80401). Journal of 
Heat Transfer; 108: No. 2, 471-474(May 1986). Contract 
AC02-83CH10093. 

The effect of three-dimensional boundary conditions on core 
temperature profiles and on local heat transfer is studied for natural 
convection. (AIP) 


36543 A mechanistic review of heat transfer in dense sus- 
pensions. Chen, M.M.; Kasza, K.E. (Univ. of Illinois at 
Urbana-Champaign, heen tS IL 61801). pp 34/4-34/5 of 
Proceedings of the international symposium workshop on 
a and multi-phase processes. Ariman, T.; Vezir- 

u, T.N. Coral Gables, FL; Clean Energy Research Insti- 
one 2 (1985). (CONF-850406—). 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

Solid-fluid suspension flows are of considerable importance. 
In some applications, such as fluidized beds, a large heat transfer 
literature exists. In other, such as heat transfer in pipe flows and in 
flows around immersed bodies, the literature is miniscule. Further- 
more, most studies are concerned with the very specific applica- 
tions of the device under investigation. Studies on general princi- 
ples of common heat transfer mechanisms are rare. In this presenta- 
tion, heat transfer literature for suspension flows are reviewed from 
a mechanistic view point. In other words, the literature is grouped 
and classified according to potential mechanisms or mechanisms as- 
sumed by the investigator. The appropriateness of the assumed 
mechanisms is then assessed. 


36544 High temperature and pressure particulate flow 
loop. Wegrzyn, J. (Brookhaven National Lab., Brookhaven, 
NY). pp 31/11 of Proceedings of the international symposi- 
um workshop on particulate and multi-phase processes. 
Ariman, T.; Veziroglu, T.N. Coral Gables, FL; Clean 
Energy Research Institute (1985). (CONF-850406—). 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Neo Miami Beach, FL, USA (22 Apr 1985). 

A 1700°F and 300 psi particulate laden flow loop for flows 
up to 3000 SCFM has been built at Brookhaven National Laborato- 
ry and installed at the Department of Energy’s Morgantown 
Energy Technology Center. The purposes of this test facility are in 
the investigations of multiphase particle/gas flow phenomena, high 
temperature erosion studies, and on-line instrument calibration. The 
salient features of this flow loop are in its closed loop design, 
which then permits a low volumetric particle feed rate, in its appli- 
cation of an on-line particle/gas separator and finally in its use of a 
pneumatic air flow amplifier (eductor). The loop is similar in cata- 
gory to an extrained bed reactor where the feed particles are con- 
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tinuously entrained in the flow and only a portion of the gas stream 
is exhausted to maintain a constant pressure level. This presentation 
discusses the design strategy, the flow and temperature control, as 
well as the instrumentation that went into the construction of this 
particle/gas high temperature and pressure test facility. 


36545 Particle-wall interaction and wall friction in gas- 
solid flows. Doss, E.D.; Strinivasan, M.G.; Raptis, A.C. (Ar- 
gonne National Lab., 9700 South Cass Avenue, Argonne, 
IL 60439). pp 18/19-18/20 of Proceedings of the interna- 
tional symposium workshop on particulate and multi-phase 
auleatiians Ariman, T.; Veziroglu, T.N. Coral Gables, FL; 
Clean Energy Research Institute (1985). (CONF- 850406—). 
Contract W-31-109-ENG-38. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

Three different empirical models have been investigated that 
simulate the effect of particle-wall interaction on the flow of solid- 
gas suspensions. The first model is based on the eddy viscosity ap- 
proach proposed originally by Julian and Dukler. In this approach, 
it is suggested that for dilute-phase transport, the solids make their 
presence felt primarily by modifying the local turbulence in the gas 
phase, increasing the turbulent fluctuation, mixing length, and eddy 
viscosity, and thus increasing the frictional pressure drop. In this 
model the ratio of the equivalent friction factor for solid-gas flows 
to that for gas alone is a function of the solid-to-gas loading ratio 
only. The second model is based on Reynolds Analogy that relates 
the exchange of momentum to the heat transfer rates and the ratio 
of the friction factors with and without the presence of solids is a 
function of both solid-to-gas loading ratio and Reynolds number. 
The third model is based on data obtained by Rose's, et al. data for 
solid-gas flows and the equivalent friction-factor in this case de- 
pends on additional nondimensional flow parameters. 


36546 Bypass approach of free surface modeling. Miao, 
C.C.; Chen, F.F.; Sha, W.T.; Lyczkowski, R.W. (AT & T 


Bell Laboratories, Dept. 55224, Naperville, IL). pp 233 of 
Heat transfer - Denver 1985. New York, NY; American In- 
stitute of Chemical Engineers (1985). (CONF-850810—). 

From National heat transfer conference; Denver, CO, USA 
(4 Aug 1985). 

By introducing a device called the Flexible Momentum Con- 
trol Volume (FMCV) approach, the continuity-momentum-pressure 
cycle in the modeling of free surface can be greatly simplified and 
reduced to single-phase computation. Two sample problems are se- 
lected for the test of the proposed scheme and the results are in 
good agreement with the analytic solutions. The major achievement 
of this proposed scheme is that the ill-posed nature of free surface 
formulation is fully addressed. Instability due to sharp density ratio 
in the interface area between liquid and gas are bypassed. When 
flow with free surface is modeled, it provides the same level of sta- 
bility as single-phase flow. Therefore, to a great extent, the scheme 
is not problem-dependent. 


36547 Tomographic two-phase flow distribution measure- 
ment using gamma-ray scattering. Bodette, D.E.; Jacobs, 
A.M. (University of Florida, Gainesville, Florida). pp 23/34 
of New technology in nuclear lant instrumentation 
and control. Research Tri e Park, | C; Instrument Socie- 
ty of America (1984). (CO 841123—). 

From Symposium on new technologies in nuclear power 
plant instrumentation and control; Washington, DC, USA (28 Nov 
1984). 

, Nonintrusive measurement and/or monitoring of two-phase 
flow distribution within thick-walled pipes for water and liquid 
metal systems is an instrumentation goal of the nuclear industry. 
Compton scattered gamma-ray densitometers have been a suggested 
means of making these measurements. The systems investigated and 
reported in detail are those employing single, narrow beam sources. 
A logical extension of the technique is to use wide beam illumina- 
tion to sample a greater portion of the flow cross section. This 
paper presents the results from Monte Carlo experiments using 
wide beam illumination and uncollimated, good energy resolution 
detectors to identify flow regime. A single gamma-ray source with 
two Ge detectors yields a system capable of limited flow regime 
analysis on the basis of the (first few) moments of the detected 
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photon energy spectra. If the detectors are placed symmetrically 
with respect to the source, then a difference in the first moment is 
indicative of flow asymmetries. Examination of the second moment 
or standard deviation of the spectra provides further information on 
the distribution of the fluid. Although the goal of automatic flow 
regime identification may be attainable by analysis of higher mo- 
ments, instead an alternate metod based on scattered photon com- 
puted tomography (CT) is suggested. Utilizing few detectors and 
no moving parts, such a system would be inexpensive, occupy rela- 
tively little space and be capable of higher framing rates than 
present CT methods. 


36548 An experimental study of natural convection melt- 
ing of ice in salt solutions. Fang, L.J.; Cheung, F.B.; Peder- 
sen, D.R.; Linehan, J.H. SS National Lab., 9700 S. 
Cass Avenue, Argonne, IL 39). pp 8 of Proceedings of 
the ASME winter annual meeting. New York, NY; Ameri 
120 of Mechanical Engineers (1984). (CONF. 

From ASME winter annual meeting; New Orleans, LA, 
USA Ln Dec 7 

solid-liquid interface morphology and the micro-physi- 

cab puepasatnal deena ddamainnetes 
tion melting of a horizontal layer of ice by an overlaying pool of 
salt solution were studied experimentally. A cathetometer which 
amplifies the interface region was used to measure the ice melting 
rate. Also measured were the temperature transients of the liquid 
pool. Within the experimental conditions, the ice melting rate was 
found to be very sensitive to the ratio of pool-to-ice melt density. 
By varying the density ratio, three different flow regimes and mor- 
phologies of the solid-liquid interface were observed, with melt 
streamers emanating from the crests of the wavy interface into the 
pool in all three cases. The measured wavelengths (spacing) be- 
tween the streamers for four different pairs of materials were corre- 
lated with the density ratio and found to agree favorably with the 
predictions of Taylor instability theory. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 35869, 35906 


36549 (BNL—38099) Molecular dynamic simulation of 
crack growth. Dienes, G.J.; Sieradzki, K.; Paskin, A.; Mas- 
soumzadeh, B. (Brookhaven National Lab., Upton, NY 
(USA); Queens Coll., Fi NY (USA)). 1985. Contract 
AC02-76CH00016. 14p. (CONF-8510160—16). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86011527. 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Senate, Cones a 

Recent molecular dynamic simulations have shown that a 

2D triangular Johnson (empirical iron potential) solid is is brittle, 
compared with the behavior of a Lennard-Jones (L-J) solid. The 
pe ge emf grg 2 nanrh, Addmme 
grown by about 50%. The normalized (with respect to the longitu- 
dinal sound velocity) crack velocity vs the normalized (wi 
spect to the initial length) crack length was found i 
ent of the original crack length and the method ing i 
ing the absence of size effects. At high constant applied load, 
hence high deformation, dislocation generation is observed with 
crack completely stopped for a significant period of time. 


G.; Horteur, P. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel oep 
Nov 1985. jp. (CONF-851151--6). NTIS (US Sales Only 
PCA AO1. File Number DE86752175. 

From 11. world conference on nondestructive testing; Las 
Vegas, NV, USA (3 Nov 1985). 

During in service i 
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cially two points: - using an existing data acquisition system, a 
method has been developed to permit on-site automatic analysis of 
the data using a microcomputer in order to obtain several graphic 
representations. Secondly, a detailed treatment is performed on a 
mainframe computer. 


36551 (CONF-860722—10) Influence of experimental 
scatter on the analysis and extrapolation of stress-rupture 
data. Booker, M.K. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 24p. (CONF- -860727—3). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86009510. 

From ASME pressure vessel and piping conference and ex- 
hibit; oe IL, USA (20 Jul 1986). 

A great deal of research has been performed in the area of 
analysis and extrapolation of stress rupture data for more than three 
decades. Most of this work has concentrated on development of 
clever model forms for describing behavior in a simple mathemati- 
cal way. However, little direct consideration has been given to the 
importance of inherent data scatter for such analyses. This paper 
presents a direct discussion of that topic, including an illustration of 
the impact of data scatter for several computer simulated data sets 
for which “true” behavior and the “true” amount of scatter are 
known by definition. The results clearly indicate that less attention 
should be paid to development of clever model forms for fitting 
data, and more should be paid to the use of sound, valid statistical 
techniques for the fitting of whatever models are used. 


36552 (EGG-M-—13685) Dynamic moire interferometry. 
Epstein, J.S. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1985. Contract ACO07-76ID01570. 12p. (CONF-8510160— 
17). NTIS, PC A02/MF AOi; 1; GPO Dep. File Number 
DE86009096. 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct 1985). 

This articles is intended to serve as a brief review of current 
research in moire interferometry. The basic principles of this 
method will be discussed, as will its applications in understanding 
detailed material behavior. The use of moire interferometry in mi- 
crostructural displacement resolution will be reviewed and exten- 
sions to material damping behavior discussed. 


36553 (iS-M—585) Using acoustic waves for the sane 
terization of closed fatigue cracks. Buck, O.; Thompso: 
R.B.; Rehbein, D.K. (Ames Lab., IA (USA)). 1986. ee 
tract W-7405-ENG-82. 26p. (CONF- 8605141—1). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86011404. 

From International symposium on fatique crack closure; 
Charleston, SC, USA (1 May 1986). 

Partial contact of two rough fatigue crack surfaces leads to 
transmission, reflection, diffraction and mode conversion of an 
acoustic signal at those contacts (asperities). This paper reviews 
recent experimental and theoretical efforts to understand such inter- 
actions and uses them to quantify contact on actual fatigue cracks 
in greater detail. It is shown that the size and density of individual 
contacts, or asperities, can be estimated from acoustic measure- 
ments. Furthermore, it is shown that this information is needed to 
calculate the static stress across a partially closed crack as well as 
the “effective” stress intensity range which activates fatigue crack 
propagation. 


4207 Vacuum Engineering 
REFER ALSO TO CITATION(S) 36589 


36554 eee aes Conceptual design of GTA-1 
neutralizer Final report. Longsworth, R.C.; 
Steyert, W. a (Air. Peatieets and Chemicals, Inc., Allen- 
town, PA (USA). Advanced Products Dept.). 17 Jun 1986. 
Contract W-7405-ENG-36. 127p. NTIS, PC A07/MF AOI; 
1; GPO Dep. File Number DES601 1759. 

studies were carried out on a cryopump for freezing 
out argon (or Nz or Xe) as it flows at the average rate .05 g/s from 
each end of a 30 cm diameter injection tube. Conductive and gas 
cooled cryopanels were studied with the latter recommended. The 
recommended design consists of a 6 m long vacuum enclosure, con- 
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sisting of two 46 cm diameter x 2.5 m long tubes containing cylin- 
drical cryopanels which connect to a central housing that contains 
the injection tube and refrigerator assembly. The refrigeration 
system consists of six standard Gifford McMahon (GM) cycle re- 
frigerators with remote compressors having a capacity of 39 watts 
at 20 K plus 120 watts at 77 K for each end, the total being twice 
this. The cryopanels are cooled by circulating cold helium from the 
refrigerator system. When pumping argo., there is 27% excess re- 
frigeration at 20 K and 38% at 77 k while for nitrogen there is only 
a few percent margin. Xenon imposes a lower load than argon. The 
proposed length of 6 m exceeds the preliminary design goal by 1 m 
to allow for an additional section of 77 K cryopanel at the beam 
ends of the cryopump to intercept thermal radiation from the beam 
tubes. The cost of the system is estimated to be $202,500 and re- 
quires six months to fabricate and test. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 36145, 36361, 36646 


36555 (AD-A—164879/9/XAB) Long-life, repetitive- 
pulse switch for lasers. Final report, September 1982-June 
1985. Turnquist, D. (Impulse Engineering, Inc., New 
Haven, CT (USA)). Dec 1985. 48p. NTIS, PC A03/MF 
AOl. 

This program is the first phase of the development of a scal- 
able, long-life, high-pressure, closing switch for use in repetitively 
pulsed high-voltage systems. The objectives were to develop a con- 
ceptual switch design and to perform experiments to establish the 
feasibility of the switch for varying voltage/pulse life. To fulfill the 
requirements, a switch was conceived with the features of: a high- 
pressure gas fill, for high voltage holdoff and fast current rise; a 
discharge formation-control scheme to generate a uniform dis- 
charge that will minimize filamentation and arcing; a linear (50-100 
cm length) geometry compatible with transverse-discharge lasers. 
The first part of this program was directed toward delineation of 
the important switch-design parameters and toward the design fo 
the experimental switch. Areas reviewed for the first part were uni- 
form discharge growth at high pressure, basic data for the gases 
under consideration, and preionization ion-density requirements. 
For the second part of the program, an experimental device was 
built and experiments were run to determine the switch characteris- 
tics. 


36556 (LA-UR—86-1703) Pulse forming network design 
program for linear and time-varying loads for the IBM per- 
sonal computer. McDuff, G.G.; Nelson, B.D. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 4p. (CONF-860674—2). NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE86011209.  - 

From 17. power modulator symposium; Seattle, WA, USA 
(23 Jun 1986). 

A design aid program written to perform pulse forming net- 
work calculations is described. The program will perform calcula- 
tions for either linear, time-varying, or near linear loads. The pro- 
gram is described as “user-friendly” and is written in BASIC lan- 
guage for the IBM PC. 6 refs., 3 figs. (DWL) 


36557 (ORNL/Sub—79-21453/21) 60 GHz gyrotron de- 
velopment program. Final report, April 1979-June 1984, Shi- 
vely, J.F.; Bier, R.E.; Caplan, M.; Cheng, M.K.; Choi, E. 
Conner, C.C.; Craig, L.J.; Evans, S.J.; Evers, S.J.; Felch, 
K.L. (Varian Associates, Inc., Palo Alto, CA (USA)). 
[1986]. Contract AC05-840R21400. 707p. NTIS, PC A99/ 
MF AOl1; 1; GPO Dep. File Number DE86012488. 

The original objective of this program was to develop a 
microwave amplifier or oscillator capable of producing 200 kW 
CW power output at 110 GHz. The use of cyclotron resonance 
interaction was pursued, and the design phases of this effort are dis- 
cussed. Later, however, the program’s objective was changed to 
develop a family of oscillators capable of producing 200 kw of peak 
output power at 60 GHz. Gyrotron behavior studies were per- 
formed at 28 GHz to obtain generic design information as quickly 
as possible. The first experimental device at 60 GHz produced over 
200 kw of peak power at a pulse duration of 20 ps. Heating prob- 
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lems and mode interference were encountered. The second experi- 
mental tube incorporated an optimized gun location but also suf- 
fered from mode interference. The third experimental tube included 
modifications that reduced mode interference. It demonstrated 200 
kw of peak output at 100 ms pulse duration. The fourth experimen- 
tal tube, which used an older rf circuit design but in a CW configu- 
ration, produced 71.5 kW CW. The fifth experimental tube incorpo- 
rated a thinner double-disc output window which improved 
window bandwidth and reduced window loss. This tube also incor- 
porated modifications to the drift tunnel and cavity coupling, 
which had proven successful in the third experimental pulse tube 
tests. It produced 123 kW of CW output power at 60 GHz rf load 
coolant boiling and tube window failure terminated the tests. A 
new waterload was designed and constructed, and alternative 
window designs were explored. A secondary task of developing a 
56 GHz CW tube produced in excess of 100 kW CW at this alter- 
nate frequency. Testing of the sixth experimental tube resulted in 
operation at CW output power in the range of 200 to 206 kW for 
an hour. Output mode purity of the seventh experimental tube was 
measured at 95% TEo2. The tube was operated for about forty-five 
minutes with CW power output over 200 kW. 


36558 Electrical circuit modeling of conductors with skin 
effect. Kerst, D.W.; Sprott, J.C. (University of Wisconsin, 
Madison, Wisconsin 53706). Journal of Applied Physics; 60: 
No. 2, 475-481(15 Jul 1986). 

The electrical impedance of a lossy conductor is a compli- 
cated function of time (or frequency) because of the skin effect. By 
solving the diffusion equation for magnetic fields in conductors of 
several prototypical shapes, the impedance can be calculated as a 
function of time for a step function of current. The solution sug- 
gests an electrical circuit representation that allows calculation of 
time-dependent voltages and currents of arbitrary waveforms. A 
technique using an operational amplifier to determine the current in 
such a conductor by measuring some external voltage is described. 
Useful analytical approximations to the results are derived. 


36559 Masked multichannel analyzer. Winiecki, A.L.; 
Kroop, D.C.; McGee, M.K.; Lenkszus, F.R. (to Dept. of 
Energy, Washington, DC). US Patent 4,583,183. 15 Apr 
1986. Filed date 24 Feb 1983. vp. 

An analytical instrument is described consisting of: analog 
signal means for providing a number of electrical analog signals ir- 
regularly spaced in time and representative of technical data with 
respect to a sample, data acquisition means for providing a time 
scan for determining the presence and relative position of each of 
the signals along a time axis corresponding to a spectrum of the 
technical data and for processing data related to the signals, the 
data acquisition means including multichannel means interconnected 
to the analog signal means for providing a plurality of electrical 
channels arranged in a time scanning sequence with each channel 
representing a position along the time axis, the number of channels 
exceeding the number of the signals, signal recording means ar- 
ranged for recording data from at least a portion of the channels, 
and programmable masking means acting in cooperation with the 
multichannel means prior to the signal recording means for electri- 
cally masking at least a portion of those of the channels corre- 
sponding to positions where the signals are unlikely to appear to 
reduce the data processing requirements otherwise associated with 
the output from the masked channels. 


36560 Effect of silane pressure on silane-hydrogen RF 
glow discharge. Kampas, F.J.; Kushner, M.J. (Metallurgy 
and Materials Science Division of Brookhaven National 
Laboratory, Upton, NY 11973). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Plasma Science; 
PS-14: No. 2, vp(Apr 1986). 

The intensity and time dependence of optical emission from 
silane and silane-hydrogen radio-frequency (RF) discharges have 
been measured as a function of silane pressure (0.05-1.0 torr). The 
rate of emission of H and Si resulting from dissociative excitation 
was found to decrease with increasing silane pressure in a manner 
consistent with a similar decrease in average electron energy. Re- 
sults from a Monte Carlo plasma simulation code were used to 
compute the rate of optical emission. Comparison of theory and ex- 
periment shows good agreement for emission intensities and con- 
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firms for discharges operating at constant pressure and power den- 
sity a decrease in electron density and average electron energy with 
increasing silane partial pressure in mixtures of silane and hydrogen. 
The time-dependent spatially averaged emission intensity of H is ex- 
perimentally nonsymmetric with a shape that is a systematic func- 
tion of silane partial pressure. This systematic behavior is repro- 
duced by the plasma simulation and is attributed to the change in 
the dc bias of the powered electrode, which becomes less negative 
with increasing silane partial pressure. 


4209 Waste Processing Plants And Equipment 


(PB—86-176021/XAB) Organic audit repository 
and results of performance audits during hazardous-waste 
trial burns and compliance-source tests. Layanty, R.K.M.; 
Sokash, J.A.; Decker, C.E.; von Lehmden, D.J. (Research 
Triangle Inst., Durham, NC (USA)). Mar 1986. 16p. NTIS, 
PC A02/MF AO1. 

A repository was established by EPA to provide audit mate- 
rials to federal, state, and local agencies or their contractors for use 
in performance audits to assess the accuracy of measurement meth- 
ods used during (1) hazardous-waste trial burns, (2) compliance- 
source testing, and (3) ambient-air measurements. This repository 
currently contains 21 gaseous organic compounds in five-, seven-, 
and nine-component mixtures at parts-per-billion (7 to 10,000 ppb) 
levels and 40 gaseous organic compounds at parts-per-million (5 to 
700 ppm) levels in compressed gas cylinders. Performance audits 
were conducted using the repository gases to assess the accuracy of 
the measurement methods. Seventy-six and one hundred sixty-one 
performance audits to date have been initiated using ppb- and ppm- 
level audit gases, respectively. The audit results obtained with the 
ppb-level component mixtures during hazardous waste trial-burn 
tests were generally within + or - 50% of the EPA concentrations. 
The audit results obtained with the ppm-level organics during com- 
pliance-source tests were generally within + or - 15% of the EPA 
concentrations. The list of organics in the audit repository, stability 
data, and results of representative performance audits are described. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 35596, 35658, 36682, 36685, 36734, 36736, 
36737 


36562 (EUR—10180-EN) Characterisation of a gas-con- 
trolled heat pipe furnace. Neubert, W.; Fuhrmann, H.G.; Jes- 
chek, M. (Commission of the European Communities, Lux- 
embourg. Directorate General Information Market and In- 
novation; Physikalisch-Technische Bundesanstalt, Braunsch- 
weig (Germany, F.R.)). 1985. 40p. Commission of the Euro- 
pean Communities, Luxembourg. Office of Official Publica- 
tions of the European Communities. 

The characteristics of a gas controlled tubular heat pipe fur- 
nace, 65 cm long, 27 mm inner diameter, manufactured at the Ispra 
Establishment of the Joint Research Center of the European Com- 
munity have been studied with regard to possible applications in 
precision thermometry. The working fluid was sodium, the buffer 
gas helium. Measurements of the stability, temperature distribution, 
and response to pressure changes were carried out mostly at about 
900°C using platinum resistance thermometers. The temperature 
was held constant by automatic pressure control to such a degree 
that the deviations from the mean did not exceed 2 mK for 3 days. 
The homogeneity attained was such that over a distance of almost 
20 cm the temperature did not deviate from the mean by more than 
5 mK. The temperature distribution was reproducible generally 
within 1 or 2 mK. The time constant of the temperature response to 
small pressure changes was less than one minute. The figures 
quoted are preliminary because they reflect the current measure- 
ment capabilities rather than the performance limits of the heat 
pipe, but they justify the statement that the heat pipe furnace does 
indeed meet the requirements for a precision high temperature ther- 
mostat. (orig./EF). 





42 ENGINEERING 
4210 Combustion Systems 


36563 (N—86-21932) Burner liner thermal-structural load 
modeling. Maffeo, R. (General Electric Co., Cincinnati, OH 
(USA)). 1986. 205p. (NASA-CR—174892). NTIS, PC A10/ 
MF AO1. 


The software package Transfer Analysis Code to Interface 
Thermal/Structural Problems (TRANCITS) was developed. The 
TRANCITS code is used to interface temperature data between 
thermal and structural analytical models. The use of this transfer 
module allows the heat transfer analyst to select the thermal mesh 
density and thermal analysis code best suited to solve the thermal 
problem and gives the same freedoms to the stress analyst, without 
the efficiency penalties associated with common meshes and the ac- 
curacy penalties associated with the manual transfer of thermal 
data. 


36564 Liquid level detector. Grasso, A.P. (to Dept. of 


Energy, Washington, DC). US Patent 4,582,025. 15 Apr 
1986. Filed date 21 Feb 1984. vp. 

This patent describes a low pressure boiler for generating a 
vapor from liquid contained therein. The improvement described 
here consists of: a low liquid level detector for the boiler which uti- 
lizes vapor generated in the boiler, the detector comprising: a 
sensor tube directly connected to the boiler at a low liquid level 
point on the boiler so that liquid is maintained in at least a portion 
of the sensor tube under normal operating conditions of the boiler, 
and a temperature responsive means located in the sensor tube and 
adapted to be activated upon a predetermined increase in tempera- 
ture in the sensor tube, the temperature responsive means, when ac- 
tivated by increased temperature, is connected to activate a mecha- 
nism which controls a liquid control valve operatively connected to 
the boiler, for allowing liquid to flow into the boiler to raise the 
level of the liquid therein to a point above the low liquid level 
point, thereby blocking generated vapor from entering the sensor 
tube, whereby during normal operation of the boiler, liquid level in 
the boiler is above the low liquid level point, and upon the liquid 


dropping to the low liquid level point, vapor generated in the 
through 


boiler is directed the sensor tube causing an increase in 
temperature therein and activation of the temperature responsive 
means. 


4220 Underground Engineering 


(CONF-8605124—1) Big hole measurement while 
and Engineering Co., Inc., Las 

. 1986. Contract AC08-84NV 10327. 7p. 

A0l; 1; GPO Dep. File Number 
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high rates, with moderate power consumptions. The development 
of compact nuclear reactors and of heat pipes now makes possible 
the extension of this technology to much larger melting penetrators, 
potentially capable of producing holes up to several meters in diam- 
eter and several tens of kilometers long or deep. Development of a 
rapid, versatile, economical method of boring large, long shafts and 
tunnels offers solutions to many of man’s most urgent ecological, 
scientific, raw-materials, and energy-supply problems. A melting 
method appears to be the most promising and flexible means of pro- 
ducing such holes. It is relatively insensitive to the composition, 
hardness, structure, and temperature of the rock, and offers the pos- 
sibilities of producing self-supporting, glass-lined holes in almost 
any formation and (using a technique called lithofracturing) of 
eliminating the debris-removal problem by forcing molten rock into 
cracks created in the bore wall. Large rock-melting penetrators, 
called Electric Subterrenes or Nuclear Subterrenes according to the 
energy source used, are discussed in this report, together with 
problems anticipated in their development. It is concluded that this 
development is within the grasp of present technology. 


36567 (SAND—86-1385C) Tunnel design using strain 
energy concepts and serviceability limit states. Finley, R.E.; 
Farmer, I.W. (Arizona Univ., Tucson (USA). Dept. of 
Mining and Geological En; ring). 1986. Contract AC04- 
76DP00789. 6p. (CONF-8 300605. f. NTIS, PC A02. File 
Number DE8 11827. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

Design of structures in rock based on ultimate limit states or 
strength criteria is unrealistic. The fracture process which inevita- 
bly occurs in rock around un underground structure is an energy 
release phenomenon. The development of fractures and associated 
displacements around a structure may therefore be more logically 
described using strain energy concepts and design may sensibly be 
based on serviceability limit states. 


4230 Marine Engineering 


36568 (GKSS—85/E/54) Finite element analysis for eval- 
uation of stress distribution and energy release rate near the 
crack front of a fracture mechanics specimen for linear and 
nonlinear materials behaviour. Dietrich, R. (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude (Germany, F.R.); GKSS-Forschungszentrum Geesth- 
acht G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). 
Inst. fuer Anlagentechnik). 1985. 64p. (In German). NTIS 
(US Sales Only), PC A04/MF AOI. File Number 
DE86751966. 

In this report the finite element method is utilized to provide 
the distribution of the stresses and the energy release rate near the 
crack front of the fracture mechanics specimen. The behaviour of 
the material is linear and nonlinear. The basic concepts of the non- 
linear finite element method are explained. (orig.). With 25 figs. 


4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 35845 


36569 Disk filter. Bergman, W. (to t of go 
en DC). US Patent 4,581,046. 8 Apr 1986. Filed 
date 9 1985. vp. 


An electric air filter is described which consists of: a hollow 
porous metallic outer filter having a disk shape and forming a 
ground electrode; a porous fiber inner filter mounted inside the 
outer filter; a hollow high voltage metal grid electrode mounted 
inside and electrically insulated from the ground electrode, the 
porous fiber inner filter being placed between the high voltage and 
ground electrode, and an air outlet inwardly of the metal grid elec- 
trode. 
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temperature, high efficiency electric air filter 
pa Bg ny Bergman, W.; Kuhl, W. (Haz- 
ards Control Dept., Lawrence Livermore National Lab., 
Livermore, CA 94550). pp 45/18-45/21 of Proceedings of 
the international symposium workshop on iculate and 
multi-phase processes. Ariman, T.; Veziroglu, T.N. Coral 
Gables, FL; Clean Energy Research Institute (1985). 
(CONF-850406—). Contract W-7405-ENG-48. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

An electrical field applied across conventional air filters 
causes significant improvement in the efficiency. Previously, the 
design engineer could not achieve a high temperature, high efficien- 
cy, low air resistance filter, and would have had to compromise 
one property to achieve satisfactory results in another. For exam- 
ple, to design a filter with high efficiency and high temperature re- 
sistance using ceramic fibers, design engineers would have to either 
accept the increased air resistance for the ceramic filter or signifi- 
cantly increase the size of the filter relative to the air flow. This 
compromise can be avoided with electric air filters since the elec- 
tric field increases the filter efficiency while allowing other filter 
properties (such as thermal resistance and strength) to be optimized. 
The authors have used this approach to develop a new high tem- 
perature, high efficiency filter. Their first consideration was to meet 
the desired thermal properties; second they added an applied volt- 
age to increase the efficiency to the desired level. They anticipate 
that the filter described will be useful in a number of applications 
that require high efficiency and one or more properties such as 
high temperature resistance, high strength, or the recovery of 
trapped particulate matter. 


36571 New test ae for ULPA filters. Bergman, W.; 
Biermann, A.; Sawyer, S. (Lawrence Livermore National 
Lab., Livermore, CA 94550). pp 45/7-45/11 of Proceedings 
of the international symposium ae on aoe and 
multi-phase processes. Ariman, T.; Veziroglu, T.N. Coral 
Gables, FL; Clean Energy Research Institute (1985). 
(CONF-850406—). Contract W-7405-ENG-48. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle (ae Miami ea r USA bia ies 1985), 

The semiconductor and = requiring 
Ultra-Low Penetration Aerosol “LEAD filters for use in their 
clean-room applications. These filters have penetrations lower than 
0.001%, which is the limit of the present U.S. certification test for 
High Efficiency Particulate Air (HEPA) filters. Considering the 
large quantity of ULPA filters planned and already in use in clean 
rooms, the lack of an adequate test procedure represents a major 
problem. To address this problem, a large number of companies 
and organizations are investigating new test methods for determin- 
ing the penetration of these filters. The most notable of these orga- 
nizations is the Institute of Environmental Sciences that has formed 
a working group to establish a recommended practice for ULPA 
filtration. This group is currently conducting a round-robin test on 
various low-penetration filter media using laser particle counters. 
Several filter manufacturers are also advertising the efficiency of 
their ULPA filters for 0.12-pm diameter particles as measured by a 
laser particle counter. The 0.12-um is the smallest particle size the 
laser counter can measure. 


Fabricating micro air filters using lithographic 
eaten. Bergman, W.; Ciarlo, D. (Hazards Control 
Dept., Lawrence Livermore National Lab., Livermore, CA 
94550). pp 1/6-1/9 of Proceedings of the international sym- 
posium workshop on iculate and multi-phase processes. 

T.; Veziro T.N. Coral Gables, FL; Clean 
Energy Research Institute (1985). (CONF-850406—). Con- 
tract W-7405-ENG-48. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, — bes 22 Apr 1985). 

Quantitaive comparisons betw and experimen- 
ub Maile ataien an dacetinn boiediinn ai ealaninaindine aean- 
ture. This structure is poorly defined for common air filters, which 
have wide distributions of fiber diameters, fiber orientations, and 
various interfiber spacing. To avoid the large uncertainties associat- 
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ed with the structure of real filters, experimentalists often fabricate 
model filters with controlled geometry. 
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4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 36093 


36573 (BNL—38177) Use of the IBM-PC computer in 
accelerator design calculations. Colman, J. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1986. Contract AC02- 
76CHO00016. 3p. (CONF-860629—11). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE8601 1536. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

For many reasons it is desirable to develop a “stand-alone” 
means of carrying out preliminary calculations in the various accel- 
erator design fields. Work is in progress to allow the use of modi- 
fied or subset versions of several well-known and widely used 
codes on the IBM-PC. Codes in preliminary operation include 
TRANSPORT, for beam-line design; the SUPERFISH code series, 
for cavity design; and RAYTRACE, for magnets. These codes are 
surpassing expectations in capabilities, speed of execution, and accu- 
racy. 


36574 (LA-UR—86-1804) Experimental area plans for an 
advanced ro facility. Hoffman, E.W.; Macek, R.J.; 
Tschalear, C. (Los Alamos National Lab., NM (USA)). 
1986. Contract W-7405-ENG-36. lip. (CONF-8606128—1). 
NTIS, PC A02/MF AO0Ol; 1; GPO Dep. File Number 
DE86011225. 

From Production and transport of secondary beam at a kaon 
factory ——— es See Canada (1 Jun 1986). 

brief overview is presented of the current plans for an ex- 

peabieansadh medi ataetenaamamaeae aemmaaines 
tion of nuclear and particle physics. The facility, LAMPF II, is 
presently visualized as consisting of the LAMPF linac sending 800 
MeV protons to a 6 GeV booster ring followed by a 45 GeV main 
ring. Two experimental areas area planned. The first is intended to 
provide neutrinos via a pair of pulsed focusing horns. The other is 
designed to accommodate beams that span the range of 
useful energies up to GeV/c. Beam specification goals are discussed 
with respect to source brightness, beam purity, and beam-line ac- 
ceptance and length. The various beam lines are briefly described. 
Production cross sections and rates are estimated for antiproton 
production. Problems of thermal energy deposition in both compo- 
nents and targets and of effectiveness of particle separators are dis- 
cussed. 9 refs. (LEW) 


36575 (LA-UR—86-1867) Progress on the Los Alamos 
heavy-ion injector. Wilson, D.C.; Riepe, K.B.; Ballard, E.O.; 
Meyer, E.A.; Shurter, R.P.; Van Haaften, F. W.; ; Humphries, 
S. Jr. (Los Alamos National Lab., NM (USA); New Mexico 
Univ., Aibuquerque (USA)). 1986. Contract W-7405-ENG- 
36. 8p. (CONF-860510—1). NTIS, PC A02/MF AOI; 1; 
GPO Dee File Number DE86011230. 

From Symposium on heavy ion fusion; Washington, DC, 
USA (27 May 1986). 

Heavy-ion fusion using an induction linac requires injection 
of multiple high-current beams from a pulsed electrostatic accelera- 
tor at as high a voltage as practical. Los Alamos National Labora- 
tory is developing a 16-beam, 2-MeV, pulsed electrostatic accelera- 
tor for Al* ions. The ion source will use a pulsed metal vapor arc 
plasma. A biased grid will control plasma flux into the ion extrac- 
tion region. This source has achieved a normalized emittance of ¢/ 
sub n/ < 3.10-72-m-rad with Al* ions. An 800 kV Marx prototype 
with a laser fired diverter is being assembled. The ceramic acceler- 
ating column sections have been brazed and leak tested. Voltage 
hold off on a brazed sample was more than doubled by selective 
removal of the Ticusil braze fillet extending along the ceramic. A 
scaled test module held 250 kV for 50 ys, giving confidence that 
the full module can hold 175 kV per section. The pressure vessel 
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should be received in June 1986. High-voltage testing of a 1 MV 
column will begin by early 1987. 


36576 (SLAC-PUB—3906) Plasma accelerators. Ruth, 
R.D.; Chen, P. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Mar 1986. Contract AC03-76SFO00515. 
17p. (CONF-860736—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86009783. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1986). 

In this paper we discuss plasma accelerators which might 
provide high gradient accelerating fields suitable for TeV linear 
colliders. In particular we discuss two types of plasma accelerators 
which have been proposed, the Plasma Beat Wave Accelerator and 
the Plasma Wake Field Accelerator. We show that the electric 
fields in the plasma for both schemes are very similar, and thus the 
dynamics of the driven beams are very similar. The differences 
appear in the parameters associated with the driving beams. In par- 
ticular to obtain a given accelerating gradient, the Plasma Wake 
Field Accelerator has a higher efficiency and a lower total energy 
for the driving beam. Finally, we show for the Plasma Wake Field 
Accelerator that one can accelerate high quality low emittance 
beams and, in principle, obtain efficiencies and energy spreads com- 
parable to those obtained with conventional techniques. 


36577 (SLAC-PUB—3943) Superconducting Super Col- 
lider project. Perl, M.L. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Apr 1986. Contract 
AC03-76SF00515. 9p. (CONF-8603123—1). NTIS, PC A02/ 
MF AOi; 1; GPO Dep. File Number DE86010258. 

From Seminar on international research facilities; London, 
UK (17 Mar 1986). : " 

The scientific need for the Superconducting Super Collider 
(SSC) is outlined, along with the history of the development of the 
SSC concept. A brief technical description is given of each of the 
main points of the SSC conceptual design. The construction cost 
and construction schedule are discussed, followed by issues associ- 
ated with the realization of the SSC. 8 refs., 3 figs., 3 tabs. (LEW) 


36578 (SLAC-PUB—3950) Technical challenge of future 
linear colliders. Himel, T. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). May 1986. Contract 
ACO03-76SF00515. 10p. (CONF-8603118—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86011160. 

From 21. Recontre de Moriond: perspectives in electroweak 
interactions and unified theories; Les Arcs, France (9 Mar 1986). 

The next generation of high energy e*e™ colliders is likely 
to be built with colliding linear accelerators. A lot of research and 
development is needed before such a machine can be practically 
built. Some of the problems and recent progress made toward their 
solution are described here. Quantum corrections to beamstrahlung, 
the production of low emittance beams and strong focusing tech- 
niques are covered. 


36579 LAMPF II. Thiessen, H.A. (Los Alamos Nation- 
al Lab., NM). Nuclear Instruments and Methods in Physics 
Research, Section B: Beam Interactions with Materials and 
Atoms; B10/11: 332-336(1985). (CONF-841117—Pt.1). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The authors present a plan for two rapid-cycling synchro- 
trons - a 45 GeV, 40 pA proton synchrotron with a 9 GeV, 200 
pA booster. These machines can provide simultaneously 45 GeV 
slow-extracted beam for the production of kaons, antiprotons, and 
other secondary particles, and 9 GeV fast-extracted beam for neu- 
trino and pulsed muon physics. The LAMPF II machines are com- 
pared with existing and proposed kaon factories. Relative to the 
Brookhaven AGS as it exists today, LAMPF II will provide 90 
times as many neutrino events per year and 300 times as many 
kaons per year. Some design features of the LAMPF II accelera- 
tors that are important for reducing beam losses and increasing 
beam availability are discussed. Because of the large rf power and 
voltage required, an innovative design of the ferrite-tuned cavities 
is necessary. A commercially available Mg-Mn ferrite with perpen- 
dicular bias has been shown to raise the available ferrite Q by more 
than a factor of 10 when compared with materials now in use at 
other accelerators. The 45 GeV LAMPF II synchrotron would 
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produce far more neutrinos, kaons, and antiprotons per unit cost 
than an upgraded conventional machine. The LAMPF II booster 
by itself, which can provide 100 pA at 12 GeV, is a very interest- 
ing option at moderate cost. 


36580 Surface as intense photon sources in the 
XUV. Woodworth, J.R.; Maenchen, J.E.; Mehlhorn, T.A.; 
Ruiz, C.L.; McKay, P.F.; Burns, E.J.T.; Sweeney, M.A.; 
Foltz, B.; Seidel, D.B.; Johnson, P. (Sandia National Lab., 
Albuquerque, NM). pp 4C-4 of IEEE conference record-ab- 
stracts of the 1985 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1985). 
(CONF-850699—). Contract AC04-76DP00789. 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

The authors are investigating the XUV photon output of 
conventional and cryogenic surface discharges in a vacuum as a 
means of preionizing anodes in light-ion-fusion accelerators. The 
XUV source was formed by discharging a capacitor bank through 
a spark between two copper electrodes attached to an insulator and 
facing each other across a 0.5 cm gap. The XUV source was con- 
structed in a strip-line configuration to minimize overall system in- 
ductance. When driven by a 2.9 pf capacitor bank charged to 45 
kV, the peak current thru the XUV source was ~250 kA. Under 
these conditions, a single spark radiated over 50 MW of 10 to 70 
eV photons per pulse. The equivalent blackbody temperature of the 
discharge at the time of peak intensity (approximately 680 ns into 
the light pulse) was between 5 and 6 eV. The 6 terawatt Applied-B 
ion diode experiment on PBFA I ant Sandia National Laboratories 
has historically had a substantial delay in both diode current initi- 
ation and anode plasma generation and uniformity. As a result the 
diode impedance is very high, well into the 40-ns, 2.2-MV pulse, 
then collapses rapidly to an undermatched condition during the 
pulse. They are attempting to reduce anode turn on delay and im- 
prove plasma uniformity by illuminating the anode surface with an 
intense pulse of XUV photons before the voltage pulse is applied. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 36513, 36573, 36600 


36581 (SAND—85-2871C) Focusing mechanisms in the 
Pulselac CU accelerator. Johnson, D.J.; Lockner, T.R. 
(Sandia National Labs., Albuquerque, NM (USA)). Jun 
1986. Contract AC04-76DP00789. 4p. (CONF-860629—12). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86011819. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

The post-acceleration of a 400 keV, 10 kA proton beam by a 
200 kV magnetically insulated gap is investigated. The deflection 
from self and applied E and B fields are measured and compared to 
calculated values. We find that the beam is inadequately space- 
charge neutralized without gas puffs in regions of applied-B field to 
allow efficient transport. The beam is also non-current neutralized 
in these regions leading to self-magnetic deflection. The applied-B 
field is used to focus the beam both directly as a solenoidal lens and 
indirectly by defining the equipotential surfaces in the accelerating 
gap. It is also pointed out how azimuthal asymmetries in the beam 
current density and cathode plasma cause beam self-field asymme- 
tries that lead to emittance growth. 4 refs., 4 figs. 


36582 (SAND—86-0797) Simulations of beam transport 
in an IFR propagation channel. Freeman, J.R. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). May 1986. Con- 
tract AC04-76DP00789. 30p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE8601 1958. 

Low-pressure gas-filled drift tubes are often used for beam 
transport. Lasers or low-energy electron beams can be employed to 
provide a well-defined initial ionization. This report describes a par- 
ticle-in-cell code which was written to model recent RADLAC-II 
IFR propagation experiments. The results indicate that beams ini- 
tially injected 1 cm or less off-axis will be adequately centered 
within 3 m of propagation. 
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36583 (SAND—86-0920) Pulse shaping of high-current 
electron beams with gradient B drift transport. Lee, J.R. 
(Sandia National Labs., Albuquerque, NM (USA)). May 
1986. Contract AC04-76DP00789. 100p. NTIS, PC A0s/ 
MF AO1; 1; GPO Dep. File Number DE86012252. 

An intense electron beam can be transported through a 
plasma via grad B drift in an applied magnetic field. The beam can 
be bunched with this technique, reducing the risetime and pulse 
width of the beam current at the target. In this paper, a scheme for 
injecting a beam produced in a ring diode into a drift tube is de- 
scribed, and acceptance functions are calculated. A model of 
plasma production by a relativistic electron beam in nitrogen gas is 
used to estimate beam energy losses during transport. The main fea- 
tures of pulse shaping are described, including a discussion of sever- 
al second order effects that determine the current risetime at the 
target. Target geometries are shown that optimize the bremsstrah- 
lung radiation yield from a high-Z converter. 


36584 (SLAC-PUB—3934) Progress on laser plasma ac- 
celerators. Chen, P. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Apr 1986. Contract AC03- 
76SF00515. 8p. (CONF-860620—7). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012046. 

From Society of Photo-Optical Instrumentation Engineers 
international symposium: topics in optical and optoelectronic ap- 
plied sciences and engineering; Quebec City, Canada (2 Jun 1986). 

Several laser p accelerator schemes are reviewed, with 
emphasis on the Plasma Beat Wave Accelerator (PBWA). Theory 
indicates that a very high acceleration gradient, of order 1 GeV/m, 
can exist in the plasma wave driven by the beating lasers. Experi- 
mental results obtained on the PBWA experiment at UCLA con- 
firms this. Parameters related to the PBWA as an accelerator 
system are derived, among them issues concerning the efficiency 
and the laser power and energy requirements are discussed. 


36585 Field of a fast, charged particle. Lippmann, B.A. 
(Stanford Linear Accelerator Center, P.O. Box 4349, Stan- 
ford University, Stanford, California 94305). Physical Review 
[Section] A: General Physics; 33: No. 6, 4395-4396(Jun 1986). 
Contract AC03-76SF005 15. 

As the velocity of a charged particle increases, its electric 
flux lines become more and more concentrated about the transverse 
plane, a circumstance that is sometimes construed to imply that the 
electric field in front of the particle is zero. This is never exactly 
true, but is often a valid approximation. The range of validity is dis- 
cussed. 


36586 Experimental demonstration of controlled collec- 
tive ion acceleration with the ionization-front accelerator. 
Olson, C.L.; Frost, C.A.; Patterson, E.L.; Anthes, J.P.; 
Poukey, J. Ww. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Physical Review Letters; 56: No. 21, 
2260-2263(26 May 1986). 

Experiments with a second-generation collective ion acceler- 
ator (IFA-2) are reported. Results demonstrate that ion acceleration 
with fields of 33 MV/m over 30 cm has been achieved with a con- 
trolled collective accelerator for the first time. 
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REFER ALSO TO CITATION(S) 36352, 36409, 36410, 36557 


36587 (DOE/ER/10740—14) Synchrotron topographic 

project. Final report, September 1, 1980-May 31, 1984, Bi- 
lello, J.C. (State Univ. of New York, Stony Brook (USA). 
Dept. of Materials Science and Engineering). [1986]. Con- 
tract AC02-80ER10740. 36p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE8601 1931. 

The basic design phase of the Synchrotron Topographic 
Project has been completed. Construction of several major compo- 
nents of the Synchrotron Topography Station has already been 
completed and installed at the facility. The experimental hutch, 
control room, and portable darkroom chamber have been complet- 
ed. Assembly of the computer hardware components, including a 
PDP 11/23, printer, mag-tape down loader/backup system and 
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motor controller assembly has been completed. Work is continuing 
on hardware for interfacing, and on software development for in- 
teractively controlling, the 13 motors which will automate the ex- 
perimental facility. The White Beam Camera, film-plate dispenser, 
Real-time TV alignment camera, and motorized lift table assembly 
are completed. Finally a number of other major pieces of apparatus 
are finished, but await completion of services. Research has focused 
on x-ray optics and application of topography to materials science 
problems. 


36588 (LA-UR—86-1684) Thermal design of drift tubes 
for high-gradient linacs. Liska, D.J.; Bultman, N.; Carlisle, 
L.O. (Los Alamos National Lab., NM (USA)). 1986. Con- 
tract W-7405-ENG-36. 3p. (CONF-860629—9). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE8601 1246. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

We designed high-intensity drift tube linacs at Los Alamos 
using copper drift tubes capable of very high duty-factor operation, 
limited only by beam-loss heating in the bore. The drift-tube bodies 
are cooled by a peripheral, full-length cooling jacket that effective- 
ly clamps the drift tube at the average coolant temperature and 
shields the samarium-cobalt quadrupole from excessive heating 
caused by rf dissipation. The bore tube is thick-walled copper that 
is split to provide a gap for thermal-expansion, beam-diagnostic in- 
strumentation, and vacuum relief of the drift-tube body. The 
magnet pole pieces are isolated from the bore tube by a 0.2-mm 
thermal gap that is very effective in preventing beam-loss heating 
from degrading the magnet properties of the quadrupoles. We dis- 
cuss thermal studies that explore the capabilities of this design con- 
cept. The design features of the quadrupoles include a technique for 
precision shimming using captive screws and guide slots. We also 
present results of tests on prototype quadrupole assemblies. 


36589 (LA-UR—86-1685) Vacuum system design consid- 
erations of the Los Alamos Accelerator Test Stand (ATS). 
Wilson, N.G. (Los Alamos National Lab., NM (USA)). 
1986. Contract W-7405-ENG-36. 4p. (CONF-860629—10). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86011245. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

The accelerator test stand (ATS), in operation at the Los 
Alamos National Laboratory, includes a hydrogen ion source, low- 
and high-energy beam-transport sections, and a 425-MHz radio-fre- 
quency quadrupole (RFQ) linear accelerator. A 425-MHz drift-tube 
linac (DTL) and a powered “buncher” matching section have been 
constructed and will be installed on the ATS. The vacuum systems 
required for the various sections of the ATS are designed to pro- 
vide: (1) high gas-load capability, as required in the ion source, and 
(2) high-vacuum capability in the high-power, radio-frequency ac- 
celerator sections (where fast vacuum-system response time is of 
importance) through the use of distributed, differential pumping as 
a principal vacuum-system feature. This paper describes properties 
of accelerator materials, vacuum-systems engineering and analysis, 
vacuum equipment used, and ATS vacuum-system performance. 


36590 (LBL—20777) Directly heated LaB, cathodes for 
ion source operation. Leung, K.N. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1986. Contract AC03-76SF00098. 
14p. (CONF-860427—1). NTIS, PC A02/MF AO; 1; GPO 
Dep. File Number DE86011554. 

From 4. low energy ion beams conference and exhibition; 
Brighton, UK (7 Apr 1986). 

Some physical properties of lanthanum hexaboride ’fila- 
ments,” when operated as cathodes in a gas discharge, are present- 
ed. These directly heated hairpin shaped filaments have been tested 
in different types of ion sources and are shown to be capable of 
long pulse or cw discharge operations. The characteristics of a 
shaped lanthanum hexaboride filament for the purpose of further 
extension of lifetime is described. The design and operation of a 
magnetic-field-free, directly-heated, coaxial LaBe cathode is also 
discussed. 
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36591 (LBL—21334) characteristic of a com- 
pact microwave ion source. Walther, S.R.; Leung, K.N. 
(Lawrence Berkeley Lab., CA (USA)). Mar 1986. tract 
AC03-76SF00098. ip. (CONF-860427—2). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86011555. 

From 4. low energy ion beams conference and exhibition; 

ton, UK (7 Apr 19 
ws Sail es ecsanee tis ennes: bee: Seansteihinad tiinn 
cine tlie ths disend antnd er-h ae 
source is also enclosed by a cavity operated at a frequency of 2.45 
GHz. Microwave power as high as 500 W can be coupled to the 
source plasma. The source has been operated with different geome- 
tries and for various gases in a cw mode. For hydrogen, ion current 
density of 200 mA/cm? with atomic ion species concentration as 
high as 80% has been extracted from the source. It has also been 
demonstrated that low energy oxygen ion beams (5 to 10 eV) can 
also be extracted from the source. 


36592 (LBL—21365) Optical systems for synchrotron ra- 
diation: lecture 4. Soft x-ray imaging systems. Howells, M.R. 
(Lawrence Berkeley Lab., CA (USA)). Apr 1986. Contract 
AC03-76SF00098. 32p. (CONF-8509255—4). NTIS, PC 
A03/MF AO01; 1; GPO Dep. File Number DE8601 1567. 

From Synchrotron radiation sources and their applications 
conference; Aberdeen, Scotland (14 Sep 1985). 

The history and present techniques of soft x-ray imaging are 
reviewed briefly. The physics of x-ray imaging is described, includ- 
ing the temporal and spatial coherence of x-ray sources. Particular 
technologies described are: contact x-ray microscopy, zone plate 
imaging, scanned image zone plate microscopy, image re- 
flection microscopy, and soft x-ray holography and diffraction. 
(LEW) 


(SAND—85-0906) pro- 
fies for aamslat-boum fash 7-ray sources. Senfocd, T.W.1- 
(Sandia National Labs., Albuquerque, NM (USA)). Dec 
1985. Contract AC04-76DP00789. 25p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010050. 
This report investigates the bremsstrahlung radiation fields 
from intense, pulsed annular-beams of electrons over the 
range of 5 to 20 MeV. Explored are fields from a single beam (used 
to generate small-area irradiations) and fields from multiple beams 
(used to generate large-area irradiations). The geometries assumed 
are characteristic of beam configurations presently being studied at 
Sandia National Laboratories. The analysis shows that near-target 
irradiations provide efficient use of the available radiation without 
introducing significant nonuniformities to the radiation pattern. Ef- 
ficient large-area sources can be generated by distributing the 
beams over an area comparable to that being irradiated. Backing 
away from the target where the y-rays are generated, on the other 
hand, is an inefficient method for generating a large-area irradia- 
tion. By increasing the kinetic energy of the beam, higher doses are 
possible over comparable areas; specifically, over the investigated 
a 


(SAND—86-0045C) Ion focused transport experi- 
aie: Frost, C.A.; Shope, S.L.; Ekdahl, C.A.; Poukey, 
J.W.; Freeman, IR; Leifeste, GT; Mazarakis, M.G.; 


; i h Corp., 
Albuquerque, (USA)). "1986. Contract ACO04 
76DP00789. 4p. (CONF-860629—13). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE86011817. 
4 a" Linear accelerator conference; Stanford, CA, USA (2 
un 

We have developed a new technique for generating ionized 
channels for electrostatically guiding high current relativistic elec- 
tron beams with ion focused transport (IFT). In IFT, beam elec- 
trons are electrostatically focused by a positive ion core left after 
the plasma electrons are ejected by the beam charge. The new 
method for channel formation allows beam transport over curved 
paths for applications in circular accelerators such as Sandia's recir- 
culating linac, and also avoids the need for a uv laser. Our tech- 
nique uses a low-energy electron beam to ionize a guiding channel 
in a low pressure gas. A weak longitudinal magnetic field is applied 
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to confine and guide the low-energy beam, enabling one to precise- 
ly define the ionization channel. The steady state channel produced 
by this technique has been diagnosed using Langmuir probes. Chan- 
nel density and radius were then optimized for beam guiding. Using 
this method we have efficiently guided relativistic beams with cur- 
rents exceeding 20 kA over several meters and through a 90° bend. 
In these experiments with high nu/y beams, we observed erosion 
and instabilities which can be important for accelerator applica- 
tions. PIC simulations of IFT were performed and show stable 
propagation for high current beams passing through accelerating 
gaps. 10 refs., 6 figs. 


36595 (SLAC-CN—331) PLIC signal voltages in the 
SLAC accelerator scaled to the SLC arcs. Jenkins, T.M.; 
Nelson, W.R.; Reagan, D.D. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 16 Jun 1986. Contract 
ACO03-76SF00515. 12p. NTIS, PC A02/MF A0l1; 1; GPO 
Dep. File Number DE86012136. 

To detect conditions and to forestall events in which an 
electron or positron beam might otherwise melt a hole in its SLC 
arc vacuum chamber, and to provide informztion on the magnitude 
and location of these and other, less harmful, beam losses, it is 
planned to install two PLIC cables along each arc, one on each 
side of the magnet string. A similar system (but with one long ion 
chamber) has been in use at SLAC for 20 years. Electromagnetic 
shower calculations have been made to estimate the ion chamber 
signals which will be produced in the new system, making use of 
data from the old system. It is estimated that a potentially damag- 
ing beam loss in an SLC arc will give rise to an ion chamber signal 
pulse with an amplitude on the order of 2 to 5 volts. Depending 
upon the location of a beam loss, sensitivity may vary from its av- 
erage value by as much as 40%. Most of this signal is due to 
charged particles in the electromagnetic shower that are able to 
escape the magnetic field and reach PLIC. 


36596 (UCRL—94552) RTNS-II: experience at 14-MeV 
source strengths between 1 x 107° and 4 x 10** n/s. Davis, 
J.C. (Lawrence Livermore National Lab., CA (USA)). May 
1986. Contract W-7405-ENG-48. 22p. (CONF-8606126—1). 
NTIS, PC A02/MF A0Oi; GPO Dep. File Number 
DE86011606. 

From International Atomic Energy Agency neutron source 
. ~ Leningrad, USSR (9 Jun 1986). 

The design concepts, operational experience, and modifica- 

tions of the two RTNS-II (Rotating Target Neutron Source-II) 14 
MeV neutron sources are reviewed. The original design called for 
operation at a peak neutron source strength of 4 x 10** n/cm?s. The 
facility was to operate at high plant factor and at an acceptable cost 
in both dose delivered to operating staff and releases to the envi- 
ronment. The possibilities of higher source strengths are discussed 
in light of the operating i to date and of new technologies 
that may be applied to the problems of high flux generators of this 
type. Changes in ancillary equipment that would provide more effi- 
cient or safe operation are also indicated. (LEW) 


36597 Preparation of a 7Be target via the molecular plat- 

method. Filippone, B.W.; Wahlgren, M. ue Na- 
tional Lab., IL, USA). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
tectors, and Associated Equipment; 243: No. 1, 41-44(1 Feb 
1986). Contract W-31-109-ENG-38. 

The preparation of a 7Be target for nuclear reaction studies 
by use of the molecular plating method is described. The produc- 
tion of the 7Be via the "Li(p,n)"Be reaction and the chemical sepa- 
ration and purification process are also discussed. 


36598 High-current, high-brightness, and high-duty factor 
ion injectors. AIP conference No. 139. Gillespi 
G.H.; Kuo, Yu-Yun; Keefe, D. Wangler, T.P. (eds.). New 
York; American Institute of Physics (1986). 219p. (CONF- 
8505164—). American Institute of Physics 335 East 45th 
Street New York, NY 10017. File Number T186010952. 

From Workshop on high brightness, high current, high duty 
factor ion injectors; San Diego, CA, USA (21 May 1985). 
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One of the important frontier areas in accelerator physics 
today is the search for ever better ways of simultaneously achiev- 
ing higher beam currents with very low emittance, and preserving 
both properties throughout the acceleration process. This workshop 
focused on the basic and applied physics encountered with intense 
ion beams in the low velocity end of a linac. a primary objective of 
this workshop was to review in depth the different approaches to 
intense ion injectors, and the phenomena associated with high-cur- 
rent and high-brightness beams. A second objective was to provide 
a forum for discussion for those people active in this specialized 
field, and thereby stimulate suggestions and recommendations re- 
garding future work in these areas. The subject material was 
grouped under five main headings: diagnostics, theory (including 
simulation), high-current beam transport, cw radio frequency qua- 
drupole accelerators, and multiple beams (including funneling). Fol- 
lowing introductory reviews by experts in each of these areas, par- 
ticipants divided themselves among five corresponding working 
groups. The review papers and the working group summaries and 
conclusions form the main body of this Proceedings. In addition, 
four contributed reports on new work presented at the workshop 
are also included. The workshop papers were cataloged separately. 


4304 Storage Rings 


36599 a ce = ew Report of the HEPAP subpanel 
on review of recent information on magnets. 
(USDOE Office of of Energy actnoaty Washington, DC. 
High Energy Physics Div.). May 1986. 28p. NTIS, PC 
A03/MF AOl; i GPO Dep. File Number DE86011724. 

The magnet-selection decision made for the Superconducting 
Super Collider (SSC) in September 1985 is reexamined in response 
to new information about an alternative magnet, the superferric 
for lower cost accelerator housing. It is concluded that there is no 
convincing evidence that warrants reconsideration of the selection, 
which is seen as based on a substantial base of experience and de- 
velopment. (LEW) 


36600 (SLAC-PUB—3987) Does the transition to chaos 
determine the dynamic aperture. Jowett, J.M. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)). Jun 
1986. Contract AC03-76SF005Si5. 5p. (CONF-860575—7). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86012042. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

We review the important notion of the dynamic aperture of 
ES Cee en 8 ee eee 

namical instability, notably the transition to chaos. Practical ap- 

proaches to the problem are compared. We suggest a somewhat 
novel quantitative guide to the old problem of choosing machine 
tunes based on a heuristic blend of KAM theory and resonance se- 
lection rules. 
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REFER ALSO TO CITATION(S) 35587, 35916, 36819, 36977, 37090, 37120 


ona a ag Comparison of efficiency 
and cost-effectiveness of facilities. Master's 
thesis. Pair, A.L. (Naval ‘foe uate School, Monterey, 
CA (USA)). Dec 1985. 63p. S, PC A04/MF AO1. 
This thesis describes the Radiac Program and presents a 
methodology for examining the productivity and cost-effectiveness 
of two repair facilities, one civilian-manned and the other military- 
manned. A three-fiscal-year set of summary work data (FY 1980, 
FY 1981, and FY 1982) was used in the analysis. The data analysis 
shows the civilian-manned repair facility to be almost twice as pro- 
ductive in output per manhour. The study theorizes that the civil- 
ians level of skill and familiarity with radiacs accounts for their 
high productivity as compared to the military. The analysis also 
finds that civilians are almost three times as efficient in output per 
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constant labor dollar as the military. This is the result of the 50% 
lower cost per man-hour worked, in combination with their nearly 
doubled productivity. A radiac is an apparatus for detecting and 
measuring nuclear radiation. The acronym RADIAC stands for 
Radio-active, Detection, Identification, and Computation. The 
Radiac Program is concerned with all matters dealing with radioac- 
tive detection and measurement. The primary considerations of the 
Radiac Program are safety, emergency preparedness, and adherence 
to pertinent government regulations. 


(CEA-BIB—240) Review of present beta dosimetry 
sudldeans ti: Saaialiae senianneaelite- amma aah tame 
trends. Fracas, P. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette — Jan 1986. 89p. (in 
French). NTIS (US Sales Only), PC A05/MF A01. File 
Number DE86752180. 

The large use of pure beta radionuclides needs to be develop 
beta dosimetry methods for radiation protection. The different 
types of present dosimetry assessments are reviewed. In all the 
cases the quantity to take into account is the absorbed dose rate in 
human tissus and more particularly in skin. In the case of point 
sources of known nature and activity this quantity can be worked 
out. This calculation is achieved either by incident beta spectrum 
analysis or theoretical considerations based on Kernel point. The 
absorbed dose rate can also be measured by extrapolation ionization 
chamber which characteristics and working are detailed here. All 
present survey meter were not initially planned for such a beta do- 
simetry, as this performed with the extrapolation ionization cham- 
ber which is taken here as a reference. So responses of usual dosi- 
meters compared to this reference need to be estimated. 
of personal film badges used in CEA, portable ionization chambers 
as babyline, pocket dosimeters SEQ7 and the thermoluminescent 
dosimeters TLD700 are exposed here. Results show that all these 
survey meters are not completely suitable for routine beta dosime- 
try. Consequently other operational dosimetry techniques have to 
be pursued. In particular some thermoluminescence dosimeters for 
instance boron diffused in surface layer and multi-elements, and fur- 
thermore Thermally Stimulated Exoelectron Emission (TSEE) and 
surface barrier detectors are described. 


36603 (CONF-850734—24) Development of mercuric 
measurements. 


iodide detectors for XAS and XRD Warbur- 
ton, W.K.; Iwanczyk, J.S.; Dabrowski, A.J.; Hedman, B.; 
Penner-Hakn, J.E.; Roe, A. L.; Hodgson, K.O.; aaa A. 
(University of Southern California, Marina Del R ey (USA). 
Inst. of Physics; Stanford Univ., CA (USA). Stanford Syn- 
chrotron Radiation Lab.; Stanford Univ., CA (USA). it. 
of Chemistry; EG and G, Inc., Goleta, CA (USA)). 
1985. Contract ACO03-82ER13000;AT03-77EV72031;AC08- 
83NV 10282. 1lp. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number D 11965. 
From 2. international synchrotron 

a Stanford, CA, USA (29 Jul 1985). 

A prototype element for an energy dispersive detector 
(EDD) array was constructed using a Mercuric Iodide detector. 
Both detector and front end FET could be thermoelectrically 
cooled. Tested at SSRL, the detector had 250 eV electronic noise 
and 315 eV resolution at 5.9 keV. K line fluorescence spectra were 
collected for selected elements between Cl (2622 eV) and Zn (8638 
eV). Count rate capability to 60,000 cps was demonstrated. Several 
detector parameters were measured, including energy linearity, res- 
olution vs. shaping time, and detector dead time. An EXAFS (ex- 
tended x-ray absorption fine structure) spectrum was recorded and 
compared to simultaneously collected transmission data. 


instrumentation 


36604 (CONF-8509269—6) Track detectors for new 
hadron colliders. Walenta, A.H. (Siegen Univ. (Gesamth- 
ochschule) (Germany, F.R.). Fachbereich 11 - Maschinen- 
technik 1). 1985. 10p. NTIS (US Sales Only), PC A02/MF 
A0O1. File Number DE86901424. 

From 1. topical European meeting on quark structure of 
matter; Saar France (26 Sep 1985). 

Recent improvements of position sensitive wire chambers 
concerning momentum and position resolution, double track distinc- 
tion and rate behavior are presented. It is shown that they are ade- 
quate for application in future hadron colliders. 
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36605 (DOE/ER/40033—110) Silicon vertex detector for 
CDF. Bedeschi, F.; Belforte, S.; Bellettini, G.; Bosisio, L.; 
Cervelli, F.; Chiarelli, G.; Del Fabbro, R.; Dell’'Orso, M.; 
Di Virgilio, A; Focardi, E. (istituto Nazionale di Fisica 
Nucleare, Pisa (Italy)). 15 Feb 1986. Contract AC02- 
81ER40033. 15p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86011712. 

The major reason for building a vertex detector for CDF is 
the tagging of decay vertices of particles with lifetime in the 10~*%/ 
10-*? sec. range. This is a complementary approach to heavy fla- 
vour physics with respect to missing E/sub t/ and large p/sub t/ 
leptons. The method can be best applied to tag hadronic decays of 
heavy flavours, which have the largest branching ratios, but have 
eluded any specific tagging until now. It also works, although with 
somewhat reduced efficiency, in events with a semileptonic decay. 
All in all it promises to be a powerful tool in the search of rather 
elusive processes like Higgs, top, or fourth generation quark pro- 
duction. The additional information provided by the vertex detec- 
tor will also improve significantly the resolution of the CDF cen- 
tral tracking system. 


36606 (DOE/EV/04969—1) Myocardial perfusion scin- 
tigraphy using a new technique, the mesh chamber. Final 
report, September 1, 1978-August 31, 1985. Lanza, R.C.; Os- 
borne, L.S.; Holman, B.L.; Zimmerman, R.E. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Lab. for Nuclear 
Science; Brigham and Women’s Hospital, Boston, MA 
(USA). Dept. of Radiology). Mar 1986. Contract AC02- 
78EV04969. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011458. 

The development of a new detector system, the mesh cham- 
ber, for use as a high rate, high spatial resolution positron emission 
tomography as a high rate, high spatial resolution positron emission 
tomography system specifically designed for imaging Rb-82 in the 
heart is described. The major components of the system are a high 
efficiency converter constructed of tungsten mesh, a multi-wire 
proportional chamber (MWPC) for measuring position, a high 
speed data acquisition system for collecting data, and reconstruc- 
tion algorithms for producing images. The mesh converter pro- 
duces electrons by photoelectric and Compton interactions of the 
incoming 511 keV gammas. Using both analytic and experimental 
results efficiencies of approximately 25% for conversion were ob- 
tained in good agreement with our analytic model. The ultimate ef- 
ficiency of such detectors is predicted to be in excess of 60%. The 
measured spatial resolution of the system was 3.0 +/- 0.4 mm 
FWHM for two detectors measured with a Ge-68 source. The 
measured time resolution was 75 ns when using a 90% argon - 10% 
methane gas mixture in the MWPC. The MWPC was of conven- 
tional design using printed circuit delay lines to provide readout. 


36607 (DOE/EV/72031—T2) Development of advanced 
solid state radiation detectors: mercuric iodide and high gain 
silicon avalanche structures. Annual progress report, Decem- 
ber 1, 1984-November 30, 1985. Huth, G.C.; Dabrowski, 
A.J. (University of Southern California, Marina Del Rey 
(USA). Inst. of Physics). Apr 1986. Contract AT03- 
7TEV72031. 13p. NTIS, PC A0O2. File Number 
DE86011843. 

This report covers the period from December 1984 through 
November 1985 for this research project sponsored by the Office of 
Health and Environmental Research of the Dept. of Energy. This 
work has two primary research objectives. The first is continuing 
development of the material mercuric iodide (Hgl:) and its applica- 
tions to energy dispersive x-ray analysis and gamma ray spectrome- 
try. The second task involves investigation of silicon “avalanche” 
(internal electron gain) radiation detector structures fabricated from 
new neutron transmutation doped (NTD) silicon single crystal. 


36608 (LBL—19059) Development of an array of cooled 
large area Si(Li) detectors. Pehl, R.H.; Madden, N.W.; 
Walton, J.T.; Malone, D.F.; Landis, D. A.; Goulding, F. S.: 
Cork, C.P.; Wong, Y.K.; Strauss, M.G.; Sherman, LS. 
(Lawrence "Berkeley Lab., CA (USA); Argonne National 
Lab., IL (USA)). Oct 1985. Contract AC03-76SF00098. 17p. 
(CONF- -851009—70). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86011562. 
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From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A system containing six cooled, 34 mm diam by 7 mm thick, 
high-resolution Si(Li) detectors designed to maximize the sensitivity 
for counting x rays in the 10-30 keV range to measure trace radion- 
uclides in soil samples has been successfully fabricated. The detec- 
tors were mounted in a paddle-shaped cryostat with a single large 
beryllium window on each side. This configuration provides for ef- 
ficient anticoincidence background suppression and effectively dou- 
bles the sensitive detector area because x rays can impinge on the 
detectors from both sides. To maximize detection efficiency, the 
thickness of the cryostat was held to a bare minimum (25 mm); this 
caused severe difficulties during fabrication of the system. Cutting 
down the rim of the detectors reduced to an acceptable level the 
microphony caused by movement of the beryllium window that 
faces the lithium-diffused contact of the detectors. Since this system 
will be used for low level counting. careful testing was performed 
to select materials having the lowest radioactivity. 


36609 (LPNHEX-T—85-01) Method to measure the 
vsub(w)e elastic scattering by Cherenkov effect in water. Le 
Gac, R. (Ecole Polytechnique, 91 - Palaiseau (France). Lab. 
de Physique Nucleaire et des Hautes Energies; Paris-6 
Univ., 75 (France)). Mar 1985. 103p. (In French). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86752182. 

To measure the ratio of the muon neutrino-electron elastic 
cross-sections to test the Glashow-Weinberg-Salam model beyond 
Born order, an apparatus has been studied to measure the angle of 
the final electron of the reaction with a high resolution. A test of 
this optical system which detects the Cerenkov radiation of the par- 
ticle which goes through the active medium of the detector 
(water), has shown that the angular resolution of this detector for 
electrons is about 6 mrad/V Esub(e) (GeV). 


36610 (N—86-21814) Measuring assembly for a primary 
standard absorbed dose calorimeter. Dusautoy, A.R. (Nation- 
al Physical Lab., Teddington (UK)). Oct 1985, 38p. (NPL- 
RS(EXT)—74). Issuing Activity. 

A measuring assembly with which a calorimeter forms a 
stable and accurate means to measure local absorbed dose in high 
energy photon or electron beams is described. The assembly con- 
tains ac bridges with phase sensitive detectors which provide good 
noise rejection and high sensitivity for the measurement of very 
small temperature changes sensed by thermistors in the calorimeter. 
The system functions automatically under microcomputer control 
providing data collection and processing as well as the means for 
calibration by electrical heating. The circuits and operation of the 
calorimeter in various modes are described. 


yn ( 
tional Lab., IL (USA)). eo 1986. Contract W-31-109- 


ENG-38. 160p. (ANL-OHS/HP—85-107). NTIS, PC A08/ 
MF AO!1 - GPO. File Number T1I86011530. 

This report discusses a blind study aimed at assessing the 
adequacy of commercial services for the calibration of portable ra- 
diation survey instruments. In addition to a quantitative analysis of 
the achieved calibration values, the results also address associated 
qualitative aspects. Data presented reviews the performance of a 
calibration service for an individual instrument calibration as well 
as their overall performance for a variety of instruments. Collective 
calibrator performance is addressed. Certain recommendations on 
guidelines for the development of appropriate standard calibration 
procedures and for documentation are provided. Although this 
study was somewhat limited in scope and could not cover all cali- 
bration services or all portable survey instruments, the results indi- 
cate that current calibration services generally provide a level of 
acceptable accuracy commensurate with the needs for radiation 
field measurements routinely encountered in radiation protection. 
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36612 (PB—86-175072/XAB) Determination of correla- 


southern Arkansas. Final 

report. LeFevre, E.W. (Arkansas Univ., Fayetteville (USA). 

aan = Civil Engineering). 1984. 122p. NTIS, PC A06/ 
AOl. 

The nuclear method presented inconsistent results when ap- 
plied to density and moisture of a gravel base material in the South- 
west, AR, Nashville area. Nuclear wet densities were lower (4-18 
pcf) than the sand cone wet densities. Nuclear moistures appeared 
to be higher than the oven dry moisture. A correlation study be- 
tween laboratory nuclear and actual results showed (1) that the cor- 
relation nuclear-actual wet density is linear and the difference be- 
tween them increases as wet density increases; (2) that nuclear 
moisture can be lower as well as higher than the oven dry moisture 
and the correlation between them is linear also; (3) that nuclear- 
actual dry density correlate very poorly. It is the objective of the 
study to propose a simple procedure for calibration of the nuclear 
gage for soils that show soil composition error. 


36613 (Y/DK—487) Automatic smear counter. Rogers, 
E.R. Jr.; White, L.E. (Oak Ridge Y-12 Plant, TN (USA). 
26 Feb "1986. Contract AC05-840S21400. 79p. NTIS, PC 
A05/MF AOI; 1; GPO Dep. File Number DE86011970. 

An automatic system to detect alpha and beta radiation emit- 
ted from either “smeared” IBM cards or special IBM cards with a 
filter paper window, as used in air sampling systems, has been de- 
signed and fabricated. A modified card reader is used to input data 
from the punched IBM card into the controlling computer, as well 
as retain the card under the solid-state detector for the required 
counting period. The instrument was assembled by using the draw- 
ings provided and components listed on the drawings. 


36614 Detecting cold dark-matter candidates. Drukier, 

A.K.; Freese, K.; Spergel, D.N. (Max-Planck-Institut fuer 

8046 Garching, West Germany 

_ Astronomy, Harvard-Smithsonian 

ics, 60 Garden Street, Cambridge, 

Massachusetts 02138). Physical Review [Section] D: Particles 
and Fields; 33: No. 12, 3495-3508(15 Jun 1986). 

We consider the use of superheated superconducting colloids 
as detectors of weakly interacting galactic-halo candidate particles 
(e.g., photinos, massive neutrinos, and scalar neutrinos). We discuss 
realistic models for the detector and for the galactic halo. We show 
that the expected count rate (roughly-equal10* count/day for scalar 
and massive neutrinos) exceeds the expected background by several 
orders of magnitude. For photinos, we expect roughly-equall 
count/day, more than 100 times the predicted rate. We 
find that if the detector temperature is maintained at 50 mK and 
using SQUID electronic read out with the system, noise is reduced 
below 5 x 10~‘ flux quanta, particles with mass as low as 2 GeV 
can be detected. Any particle capable of resolving the solar-neutri- 
no problem by altering energy transport in the Sun can be detected. 
We show that Earth’s motion around the Sun can produce a signifi- 
cant annual modulation in the signal. 


36615 Report of TOF for 900 MeV/n Au ions. Craw- 
ford, H.J.; Flores, I.; Lindstrom, P.J.; Krebs, G. (California 
Univ., Berkeley, USA. Space Sciences Lab.; Lawrence 
Berkeley Lab., CA, USA. Nuclear Science Div.). Nuclear 
Instruments and Methods in Physics Research; 245: No. 1, 
100-105(15 Apr 1986). Contract AC03-76SF00098. 

We describe a measurement of the time of flight over an 18.5 
m path of 900 MeV/n Au ions from the LBL Bevalac. We used 
two small scintillators viewed by XP2972 photomultiplier tubes 
without any light guides. The large light output allowed us to 
attain a resolution of 58 ps in the flight time and an energy resolu- 
tion of 3 MeV/n. The system is being used in energy loss and ma- 
chine performance studies. (orig.). 


36616 High resolution drift chambers. Va'vra, J. (Stan- 
ford Linear Accelerator Center, CA, USA). Nuclear Instru- 
ments and Methods in Physics Research; 244: No. 3, 391- 
415(1 Apr 1986). Contract AC03-76SF00515. 

Also published as report SLAC-PUB~-3727; CONF- 
8405241--5. 
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High precision drift chambers capable of achieving <=50 
pm resolutions are discussed. In particular, we compare so-called 
cool and hot gases, various charge collection geometries, several 
timing techniques and we also discuss some systematic problems. 
We also present what we would consider an “ultimate” design of 
the vertex chamber. (orig.). 


36617 Improvements in avalanche-transistor sweep cir- 
cuitry for electro-optic streak cameras. Thomas, S.W.; Grif- 
fith, R.L.; McDonald, W.R. (Lawrence Livermore National 
Laboratory, Univ. of California, P.O. Box 808, Livermore, 
CA). Optical Engineering; 25: No. 3, 465-470(Mar 1986). 

The authors have improved the performance of the ava- 
lanche-transistor deflector-driver (sweep) circuitry used in the high- 
speed, electro-optic streak camera at Lawrence Livermore National 
Laboratory. In the previous design for the sweep circuit, trigger-to- 
output delay time drifted on some cameras. This delay drift is a 
function of a somewhat randomly unstable breakdown voltage of 
some avalanche transistors. Both temperature and differences in 
manufacturing methods for transistors affect this instability. How- 
ever, a significant improvement in system performance is achieved 
by long-term burn in and by selection of only the most stable tran- 
sistors for the sweep circuit. The peak-to-peak sweep voltage has 
been increased about 80% by increasing the number of avalanche 
transistors in the string and raising the quality factor (Q) of the res- 
onant circuit. The result is an improvement in sweep uniformity by 
a factor of approximately 2. Design equations for selecting compo- 
nents are given. Fast-recovery diodes are used to prevent under- 
shoot and to keep the beam out of the intensifier field of view until 
after the intensifier is gated off. The sweep time range has been ex- 
tended to over 100 ns. 


36618 Health physics applications of nuclear safeguards 
radiation monitors. Fehlau, P.E.; Dvorak, R.F. (Los Alamos 


National Lab., Los Alamos, NW). pp 7017-7024 of Comput- 


er applications in health 
D.P.; McKinney, M.A. Ric 
ety (1984). (CONF-840202—). 

From 17. mid Tera ltte cbiasieaciatitatliieeme 
ciety; Pasco, WA, USA (5 Feb 1984). 

Nuclear safeguards needs fostered the development of radi- 
ation monitors whose sensitivity and microprocessor-controlled 
logic permit detection of small, transient increases in environmental 
levels of gamma radiation. While this capability was originally de- 
veloped to detect the diversion of the special nuclear materials **U 
and plutonium, adaptation to health physics monitoring is straight- 
forward. Applications of the safeguards instruments range from 
small, handheld instruments used to monitor laundry or salvage- 
bound materials to more complex systems devoted to monitoring 
moving vehicles at entry/exit points. In addition to these health 
physics applications, other new applications for safeguards instru- 
ments are being considered. 


ysics. Kathren, R.L.; Higby, 
os WA; Health Physics Soci- 


36619 Automated source wells for instrument calibration. 
Ratcliffe, C.A.; Benton, V.A. (Pacific Northwest Lab., 
Richland, WA 99352). pp 7063-7070 of Computer applica- 
tions in health physics. Kathren, R.L.; Higby, D.P.; McKin- 
ney, M.A. Ric! char WA; Health Physics Society (1984). 
(CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

Calibration wells are a well-established means of obtaining a 
range of broadbeam radiation intensities useful for calibration of 
portable instruments and similar tasks, with minimal exposure to 
personnel. At the U.S. Department of Energy's Hanford Site, two 
such wells have been in use for approximately 30 years. For many 
years, a crank was used to manually raise and lower the source, 
with the position of the source read from a steel tape. Precision of 
positioning was < 1 cm, which would produce an error in dose 
rate of < +. 2% at a source-to-receptor distance of 100 cm, and < 
+. 4% at 50 cm. Corrections for source decay and atmospheric 
changes could then be done manually for instruments with “air 
breathing” detectors. To eliminate the need for manual calculation 
of corrections and positioning of the source, a computer based 
automated controller was designed. This note describes the auto- 
mated control system, which provides improved accuracy and pre- 
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cision of source positioning within the well and automatic correc- 
tion of exposure rates for ambient temperature and pressure. In ad- 
dition, this system conveniently and rapidly enables the technician 
to obtain an accurate exposure rate at any point in the range of the 
well. 


36620 Smart instrumentation development at Los Alamos. 
Erkkila, B.H. (Los Alamos National Lab., Los Alamos, NM 
ea pp 2097-2106 of Computer applications in health 
hysics. Kathren, R.L.; Higby, D.P.; McKinney, M.A. 
ichland, WA; Health | Physics Society (1984). (CONF- 
840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

For several years Los Alamos has incorporated microproces- 
sors into instruments to expand the capability of portable survey 
type equipment. Beginning with portable pulse height analyzers, the 
developments have expanded to small dedicated instruments which 
handle the measurement and interpretation of various radiation 
fields. So far, instruments to measure gamma rays, neutrons, and 
beta particles have been produced. The computer capability built 
into these instruments provides significant computational power 
into the instruments. Capability unheard of a few years ago in small 
portable instruments is routine today. Large computer-based labora- 
tory measurement systems which required much space and electri- 
cal power can now be incorporated in a portable handheld instru- 
ment. The microprocessor developments at Los Alamos are now 
restricted to radiation monitoring equipment but can be expanded 
to chemical and biological applications as well. Applications for ra- 
diation monitoring equipment and others are discussed. 


36621 SPUNIT, a com code for multisphere unfold- 


puter 
ing. Brackenbush, L.W.; Scherpelz, R.I. (Pacific Northwest 
Lab., Richland, WA 99352). pp 4001-4006 of Computer ap- 
plications in health physics. Kathren, R.L.; Higby, D.P.; 


cKinney, M.A. Richland, WA; Health Physics Society 
(1984). (CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

A new computer code has been written to analyze multis- 
phere (Bonner Sphere) measurements for the determination of neu- 
tron flux, energy distribution, dose rate, dose equivalent rate and 
quality factor. The code was designed to analyze the seven detec- 
tor/moderator configurations used at PNL, using the Sanna re- 
sponse functions. The neutron energies for this code ranged from 
thermal to 20.4 MeV, grouped in 26 bins. SPUNIT was written 
with an internal structure similar to the NRL code, YOGI, but the 
basic unfolding algorithm is based on an iterative technique using 
information theory. The code has been implemented in two ver- 
sions: a FORTRAN version that runs on a DEC PDP-11/24 mini- 
computer, and a BASIC version that runs on a Hewlett-Packard 
HP-87 personal computer. This paper presents the mathematical 
model used in SPUNIT, and results from typical SPUNIT calcula- 
tions are also presented. 


36622 A microprocessor based mobile radiation survey 
system. Gilbert, R.W.; McCormack, W.D. (Pacific North- 
west Lab., Richland, WA 99352). pp a tag . Comput- 
er applications in health — Kathren, R Higby, 
D.P.; McKinney, M.A. Richland, WA; Health Phygics Soci- 
ety (1984). (CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; —_ WA, USA (5 Feb 1984). 

A microprocessor-based system has been designed and con- 
structed to enhance the performance of routine radiation surveys on 
roads within the Hanford site. This device continually monitors 
system performance and output from four sodium iodide detectors 
mounted on the rear bumper of a 4-wheel drive truck. The gamma 
radiation count rate in counts-per-second is monitored, and a run- 
ning average computed, with the re-ults compared to predefined 
limits. If an abnormal instantaneous or average count rate is detect- 
ed, an alarm is sounded with responsible data displayed on a liquid 
crystal panel in the cab of the vehicle. The system also has the ca- 
pability to evaluate detector output using multiple time constants 
and to perform more complex tests and comparison of the data. 
Data can be archived for later analysis on conventional chart re- 
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corders or stored in digital form on magnetic tape or other digital 
storage media. 


36623 Energy response and dose-rate calibration of a 
Geiger-Muller gamma-ray detector. Plassmann, E.A.; Peder- 
son, R.A.; Moss, C.E. (Los Alamos National Lab., Los 
Alamos, NM 87545). p 200 2035 of oy oe applications 
in health physics. Ka’ R.L.; Higby, D.P.; McKinney, 
M.A. Richland, WA; “Health ” Physics Society (1984). 
(CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

By determining the response of a Geiger-Muller detector to 
gamma rays with energies from 0.060 to 2.6 MeV, we are able to 
provide source-specific calibrations for precise dose-rate measure- 
ments. 


36624 Proton and alpha-particle track structure and mi- 
crodosemetry. Wilson, W.E. (Pacific Northwest Lab., Rich- 
land, WA 99352). pp 7190 of Computer applications in 
health physics. Kathren, R.L.; Higby, D.P.; McKinney, 
M.A. Richland, WA; Health Physics Society (1984). 
(CONF-840202—). Contract AC06-76RL01830. 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

Recent advances in basic physical measurements and also in 
computer hardware (in particular, large volume disc storage) now 
make it feasible to consider new radiation transport calculations of 
potential importance to internal dosemetry. When a fast charged 
ion, e.g. alpha particle, passes through matter, the primary means of 
energy deposition is to produce energetic secondary electrons 
(delta-rays) which in turn produce further ionization as they travel 
away from the path of the ion. Experimental measurements of the 
yields of these delta-rays for a variety of ions, energies and materi- 
als have progressed to the point where we are now able to perform 
realistic Monte Carlo type calculations of the energy deposition in 
and around microscopic (cell-sized) absorbers. With the availability 
of large scale computer disc storage it will soon be feasible to 
extend these calculational methods to neutron, photon and eventu- 
ally to mixed radiation fields. Status of the measurements of delta- 
ray yields and progress in the Monte Carlo radiation transport and 
ion track structure calculations are reviewed and prospects for 
future microdosemetric methods discussed. 


36625 Automated testing of health physics instruments. 
Swinth, K.L.; Endres, A.W.; Hadley, R.T.; Kenoyer, J.L. 
(Pacific Northwest Lab., Richland, WA). pp 2001 re ad 
Computer applications in health physics. Kathren, R.L.; 
Higby, D.P.; McKinney, M.A. Richland, WA; Health Phys- 
ics Society (1984). (CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 

ciety; Pasco, WA, USA (5 Feb 1984). 

A microcomputer controlled CAMAC system has been 
adapted for automated testing of health physics survey instruments. 
Once the survey instrument is positioned, the system automatically 
performs tests for angular dependence or battery lifetime. Rotation 
of the instrument is performed by a computer controlled stepping 
motor while readout is performed by an auto ranging digital volt 
meter and data stored on computer disks. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 36240, 36363 


36626 (AD-A—165274/2/XAB) Observation of mecha- 
nism for higher operating temperature extrinsic detectors. In- 
terim report, March 1981-August 1983. Brown, G.J.; Ohmer, 
M.C. (Air Force Wright Aeronautical Labs., Wright-Patter- 
son AFB, OH (USA)). May 1985. 56p. (AFWAL-TR—85- 
4012). NTIS, PC A04/MF AO1. 

Spectral photoconductivity, detectivity, infrared absorption, 
and Hall-effect transport measurements were used to study the elec- 
trical and optical properties of Si:In that had been irradiated with 
1-MeV electrons. The Hall effect and infrared absorption measure- 
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ments showed no unusual behavior before or after irradiation. The 
photoconductivity and detectivity measurements showed a large 
improvement in the operating temperature range of the Si:In mate- 
rial after electron irradiation. Before irradiation, the detector signal 
became swamped by noise at 22K. After irradiation, the signal was 
maintained up to 80K. The magnitude of the photoresponse versus 
temperature remained constant up to 65K at which temperature de- 
tector noise began to set in. A constant D* peak value of 2.2 x 107° 
(cm-sq rt. Hz/Watt) was measured up to 60K. 


36627 (CONF-860706—2) New solution of the problem of 
EMP coupling on cables over ground of finite conductivity. 
Agouridis, D.C. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840OR21400. 5p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86006078. 

From 23. annual conference on nuclear and space radiation 
effects; Providence, RI, USA (20 Jul 1986). 

This new solution replaces Dawson's Integral, in the old so- 
lution, by an infinite series. For typical EMP parameters, the solu- 
tion is approximated by a double exponential function whose nu- 
merical constants are derived. Both forms of the new solution ae 
convenient for the calculation of the transient. 


36628 (SAND—86-0291C) Using a 10-keV x-ray source 
for hardness assurance. Fleetwood, D.M.; Beegle, R.W.; 
Sexton, F.W.; Winokur, P.S.; Miller, S.L.; Schwank, J.R.; 
Jones, R.V.; McWhorter, P.J. (Sandia National Labs., Albu- 
uerque, NM (USA)). 1986. Contract AC04-76DP00789. 5p. 
CONF-860706—4). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE86006492. 

From 23. annual conference on nuclear and space radiation 
effects; Providence, RI, USA (20 Jul 1986). 

It is shown that a 10 keV x-ray source can be used to pre- 
dict the responses of microelectronic circuits to Co-60 irradiation. 
Guidelines for using an x-ray tester in a hardness assurance pro- 
gram for VLSI CMOS circuits are suggested. 5 refs., 2 figs., 1 tbl. 


36629 (UCRL—93802-Rev.1) Nuclear hardening of opti- 
enhanced 


cal coatings: energy Revision 1. 
Edwards, D.F.; Gillespie, C.H.; Saito, T.T.; Wirtenson, 
G.R.; Schall, P.; Childs, W. (Lawrence Livermore National 
Lab., CA (USA); Aerospace Corp., El Segundo, CA 
(USA)). 15 Jan 1986. Contract W-7405-ENG-48. 17p. 
(CONF-8511201—1-Rev.1). NTIS, PC A02/MF A011; 1; 
GPO Dep. File Number 1DE86009726. 

From Topical meeting of the Strategic Defense Initiative Or- 
ganization; Boulder, CO, USA (20 Nov 1985). 

Satellite component ing requirements in the early 
1970's led to the development of the enhanced energy sharing con- 
cept (EESC) for optical mirror coatings. The idea was to increase 
the survivability of aluminum coated fused silica mirrors to prompt 

energy deposition by interposing a thick layer of beryllium between 
tho iuuliens- end: @aennte substrate. Separating the materials of higher 
Z by the low Z beryllium redistributes the deposited heat load over 
a larger volume and reduces the maximum temperature in the alu- 
minum film. Theoretical analyses of heat transfer during and after 
an energy input pulse supported this concept and subsequent above- 
ground and underground tests confirmed the greater survivability 
of this mirror design. In the sections that follow we give an insight 
into the physical mechanisms responsible for nuclear radiation dep- 
osition and temperature rise. This is followed by a review of calcu- 
lations of melt fluence for several mirror constructions taking into 
account only the dominant deposition mechanisms and heat flow. 


4403 Miscellaneous Instruments 
REFER ALSO TO CITATION(S) 35955, 36094, 36370, 36373, 36508, 36667 


36630 (CONF-8604197—1) Development of a simple 
device for processing whole blood into measured ali- 
quots of plasma. Burtis, C.A.; Johnson, W.F.; Walker, W.A. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 27, NTIS, PC A03/MF AO!1; 1; GPO 
Dep. File Number DE86010008 
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From 18. annual Oak Ridge conference on advanced analyti- 
cal concepts for the clinical laboratory; Knoxville, TN, USA (17 
Apr 1986). 

A capillary processor and aliquoter (CPA) has been designed 
and fabricated that is capable of accepting aliquots of whole blood 
and automatically processing them into discrete aliquots of plasma. 
The device consists of two disks, each of which contains 16 indi- 
vidual capillaries and a processing rotor. One of the disks accepts 
larger capillaries, each of which will hold ~ 100 pL of whole 
blood. The second disk, which accepts 2.54-cm-long precision cap- 
illaries of varying internal diameter, provides for exact sample vol- 
umes ranging from 1 to 10 wL. The processing rotor consists of 16 
individual compartments and chambers to accept both disks. Gravi- 
metric and photometric evaluation of the CPA indicates that it is 
capable of entraining and delivering microliter volumes of liquids 
with a degree of precision and accuracy (1 to 2%) approaching that 
of a state-of-the-art mechanical pipette. In addition, we have dem- 
onstrated that aliquots of whole blood can be transferred into the 
chambers of the processing unit and separated into their cellular 
and plasma fractions, which can then be analyzed with an accepta- 
ble degree of precision (i.e., C.V.s of ~ +-3% for serum enzyme 
measurements). 15 refs., 6 figs., 4 tbls. 


36631 (iS-M—570) Recent developments and observa- 
tions pertinent to real-time monitoring of alkali concentra- 
tions in hot gas streams from fluidized bed combustion of 
coal. Haas, W.J. Jr.; Eckels, D.E.; Lee, S.H.D.; Henry, R.F. 
(Ames Lab., IA (USA); Argonne National Lab., IL (USA)). 
1985. Contract W-7405-ENG-82. 23p. (CONF-850522—2). 
NTIS, PC A02/MF AOI; 1; GPO Dep. File Number 
DE86011941. 

From 5. annual contractors’ review meeting on contaminant 
control in hot coal derived gas streams; Morgantown, WV, USA (7 
May 1985). 

The development, features, and previous applications of the 
” Ames” alkali monitor are reviewed briefly as introduction to a de- 
scription of more recent experiments, observations, and further de- 
velopment of the instrumentation and procedures pertinent to real- 
time monitoring of vapor and particulate-bound alkali concentra- 
tions in hot gas streams derived from the fluidized bed combustion 
of coal. The main focus of this paper is on recent work conducted 
at the Pressurized Fluidized Bed Test Facility, Chemical Technolo- 
gy Division, Argonne National Laboratory, Argonne, Illinois. The 
principal topics are: (1) Assembly and application of a new, dual 
nozzle, propane-oxygen burner - referred to here as the Sample 
Temperature Preservation Burner - whose flame functions as the 
sample vaporization/atomization/emission excitation cell of the 
alkali monitor. (2) Experiments and findings concerning sampling, 
transport, and injection of a representative hot gas sample into the 
vaporization/excitation/emission excitation cell. (3) The impact of 
those findings on the procedures employed for calibration of the 
alkali monitor with aqueous solutions containing known concentra- 
tions of alkali salts. (4) Documentation of alkali monitor accuracy 
from measurements of total sodium in hot gas streams containing 
“known” concentrations of sodium chloride vapor. 14 refs.; 7 figs., 
3 tabs. 


36632 (K/TS—11-704) High 2 a absolute laser 

power measurements using a magnetically suspended rotor. 
Gillies, G.T.; Allison, S.W. “(ir ea Tht (UnAy 
(USA); Oak’ Ridge Gaseous TN (USA)). 
1985. Contract AC05-840T21400. . on CONE-451195- 20 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86011585. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Improvements to a torsion pendulum technique for making 
radiation pressure based measurements of laser power absolutely 
are presented. By replacing torsion fiber suspensions with magnetic 
suspensions, increases in sensitivity and reduced systematic drift are 
possible. 
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36633 (LA-UR—85-2975) Measurement of gas density 
end temperature profiles in UF; using laser induced fluores- 
cence, Caldwell, S.E.; Gentry, R.A.; White, R.W.; Allison, 
S.W. (Los Alamos National Lab., NM (USA); Martin Mari- 
etta Energy Systems, Inc., Oak Ridge, TN (USA)). 1985. 
Contract A C03-840721 400; W.7405-ENG-36. 45p. (CONF- 
8508177—1). NTIS, PC A03/MF A0l; 1; GPO Dep. File 
Number DE86011473. 

From 6. workshop on gases in strong rotation; Tokyo, Japan 


(ig or 7 

induced fluorescence (LIF) can be used to determine 
the pressure and temperature of an UF. gas sample. An external 
pulsed laser is used to excite the gas and a multichannel fiber optics 
system simultaneously collects fluorescence signals emanating from 
a number of points in the gas. The signals are digitized and present- 
ed to a minicomputer for data reduction. Both fluorescence intensi- 
ty and lifetime are used to deduce temperature and pressure. The 
LIF probe system is described. Analysis of the data is discussed, 
and representative results are presented. 


36634 (LA-UR—86-1704) Attempts to characterize mi- 
croballoon sensors for shock velocity and material motion 
studies. Kruse, H.W.; Looney, L.D.; Taylor, R.C.; Medina, 
R.S.; Baumgart, J.S.; Baca, G.T.; Dominguez, D.E. (Los 
Alamos National Lab., NM (USA); EG and G, Inc., Los 
Alamos, NM (USA)). 1986. Contract W-7405-ENG-36. 15p. 
(CONF-860739—12). NTIS, PC A02/MF A0i; 1; GPO 
Dep. File Number DE86011210. 

From 11. international pyrotechnics seminar; Vail, CO, USA 
(7 Jul 1986). 

Optimization of performance of gas filled microballoons 
jie on optical fibers as sensors for shock and material motion 
studies, was attempted by variation of several parameters. In some 
cases, results were not predictable and, in general, results were not 
as reproductible as desired. Change of some parameters caused little 
effect but effects of the sleeve size and sleeve material seem to be 
significant. Recorded shape of optical spectra match black-body 
temperature of 8000°K when argon filled balloons were impacted 
with projectiles with velocity of 1 km/s, in close agreement with 
expected values based on ideal gas calculations. 3 refs., 10 figs. 


36635 (LA-UR—86-1860) Calorimetric measurements of 
the "equivalent series resistance” of low-loss, high repetition 
rate pulse discharge capacitors. McDuff, G.G.; Rust, K.R. 
(Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 6p. (CONF-860674—1). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE8601 1232. 

From 17. power modulator symposium; Seattle, WA, USA 
(23 Jun 1986). 

In high repetition rate pulsed circuits, component losses are 
a major design consideration. Accurate means of calculating the 
dissipation loss is essential for determining efficiency and in design- 
ing cooling systems for removal of associated heat. In high voltage 
systems, dielectric loss can be a major contributor to power dissipa- 
tion. Total energy dissipation in a capacitor is the sum of dielectric, 
tab, corona, lead connections, and skin effect losses. Dielectric loss 
is also dependent on temperature, voltage, and frequency which 
adds to the complexity of determining an accurate value. The total 
loss component can be described by the “equivalent series resist- 
ance” or ESR. In this paper we will review the most common elec- 
trical methods used to measure the ESR and particulars that must 
be considered with these techniques. Finally we will describe calor- 
imetric methods of ESR determination that are accurate regardless 
of frequency and voltage and the ESR values of a variety of com- 
mercially available pulsed discharge capacitors. 


36636 (ORNL/TM—10087) Analysis of loop current =“ 
response data obtained from in situ tests of temperature de- 
tectors. Miller, L.F.; Shepard, R.L. (Qak Ridge National 
Lab., TN (USA)). May 1986. Contract AC05-840R21400. 

. NTIS, PC ‘A03/MF A0l1; 1; GPO Dep. File Number 
DE86011750. 

Methods for obtaining unbiased parameter estimates from 
data obtained by in situ tests of temperature detectors are evaluat- 
ed. A computer program that calculates unbiased estimates of pa- 
rameters that define a dynamic model of the temperature detector 
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and that calculates standard deviations of the model parameters and 
of the response time is presented. The computer program, along 
with the associated theoretical development, represent an extension 
of the previous capability for analyzing data from in situ tests of 
temperature detectors. 


36637 (RFP—3843) Scribing precision optical graticules. 
Transue, M. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 11 Oct 1985. Contract AC04- 
76DP03533. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86010049. 

A method of scribing small optical graticules for use in 
hand-held optical comparators is described. Line widths from .0005 
to .0010 inch are attainable, and arcs and circles are true curved 
features rather than incremental steps. 


36638 (SAND—85-2723C) Oblique electron flow experi- 
ments on the SuperMite pulser. Mendel, C.W. Jr.; Quintenz, 
J.P.; Rosenthal, S.E.; Miller, P.A.; Seidel, D.B.; Coats, R.; 
Clark, R.E. (Sandia National Labs., Albuquerque, NM 
(USA); Mission Research Corp., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 5p. (CONF-860665—3). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86011415. 

From 6. international conference on high power particle 
beams; Kobe, Japan (9 Jun 1986). 

The flow of electrons in magnetic fields is typical of those in 
magnetically insulated ion diodes is considered that is, fields which 
are oblique to the axis of the diode. To investigate these flows an 
experiment in being conducted in a cylindrical section of magneti- 
cally insulated transmission line. An axial magnetic field is applied 
by an external coil, and an azimuthal magnetic field is generated by 
a load downstream from the section of interest. The load provides 
an azimuthal magnetic field equivalent to that from the ion current 
in an ion diode. By adjusting the axial magnetic field, and the load 
impedance, the pitch of the magnetic field can be varied. Magnetic 
field probes in the positive and negative electrodes are used to 
study the direction of electron drift. We will discuss experimental 
results and compare them to analytic theory and three-dimensional 
electromagnetic particle-in-cell simulations. 


36639 Normal incidence grating designed 
for inverse photoemission studies in the range 10—30 eV. 
Johnson, P.D.; Hulbert, S.L.; Garrett, R.F.; Howells, M.R. 
(Physics De partment, Brookhaven National Laboratory, 
Upton, New Vork 11973). Review of Scientific Instruments; 
57: No. 7, 1324-1328(Jul 1986). Contract AC02-76CH00016. 

We describe a normal incidence grating spectrometer for use 
in inverse photoemission studies of surfaces. We show that by oper- 
ating in a configuration where the source and image are displaced 
from the Rowla: d Circle it is possible to construct a useful spec- 
trometer that can be attached to any existing surface science cham- 
ber. The device covers the range 10—30 eV in photon energy with 
a typical energy resolution of 150 meV. Capable of operating with 
relatively low incident currents, this instrument will be an excellent 
choice for spin-polarized inverse photoemission experiments. 


36640 Fourier transform microwave spectrometer using 
an electric-field cross-correlation technique. Ramsey, J.M.; 
Whitten, W.B. (Analytical Chemistry Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831). Review 
of Scientific Instruments; 57: No. 7, 1329-1337(Jul 1986). 
Contract AC05-840R21400. 

An electric-field cross-correlation technique is described 
which can be used for measuring microwave rotational absorption 
spectra and which has a wide range of applications in other areas. 
The spectrometer is a novel implementation of a Michelson inter- 
ferometer. The wide bandwidth source is obtained by modulating a 
single-frequency signal with a pseudorandom binary sequence. The 
variable phase delay for determining the cross-correlation function 
is obtained synthetically from an identical but out-of-phase pseudor- 
andom sequence. The spectrometer operates at X-band frequencies 
with a bandwidth of «100 MHz and a resolution of «100 kHz. The 
J = 1<0 transition of **O'*C**S was observed. 





4975 / ERA-11/16 


36641 Low-frequency measurement of leakage in enclo- 
sures. Sherman, M.; Modera, M. (Applied Science Division, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Review of Scientific Instruments; 
57: No. 7, 1427-1430(Jul 1986). Contract AC03-76SF00098. 

A wide variety of enclosed structures either require or 
cannot entirely prevent leakage from their interior space to the out- 
side. Existing methods for measuring such leakage have important 
disadvantages. We have developed a device and technique that per- 
mits leakage areas to be measured from within or without the en- 
closure without causing unacceptable disturbance. The apparatus 
uses low-frequency (1 Hz) acoustic monopoles to generate an inter- 
nal pressure signal which is then analyzed synchronously to pro- 
vide a measurement of leakage area. We have successfully applied 
this technique to measuring air tightness in residential houses, and 
believe it can be easily adapted for use in field, laboratory, or class- 
room applications. We are currently evaluating why the values we 
obtained were, on average, 14% lower than those obtained through 
conventional methods and we are investigating the apparent inabil- 
ity of the device, as presently designed, to measure large leaks. 


36642 Headspace attachment for a Varian model 3700 
gas chromatograph. Keeley, D.F.; Meriwether, J.R. (Depart- 
aie of Chemistry, Physics, and Acadiana Research Labo- 
ratory, University of Southwestern Louisiana, Lafayette, 
Louisiana 70504). Review of Scientific Instruments; 57: No. 7, 
1434-1435(Jul 1986). Contract ASO7-83NV 10338. 

A headspace analysis attachment for a Varian model 3700 
gas chromatograph is described. The attachment differs from most 
commercial headspace attachments in the size sample bottle that it 
can accommodate. Graphical data obtained using the attachment is 
given. 


36643 Linear g of gas velocity using the photother- 


imagin; 
mal deflection effect. Sell, J.A.; Cattolica, R.J. bine ng 


Motors Research Laboratories, Physics Departmen 
Warren, Michigan 48090). Applied Optics; 25: No. 9, 1420. 
1429(1 May 1986). 

A new technique for simultaneously measuring a single spa- 
tial component of gas velocity along a line using the laser-induced 
photothermal deflection effect is presented. In this technique a 
pump beam from a CO: laser is focused and crossed with a planar 
probe beam from an argon laser above a low velocity gas jet. 
When the CO, laser is pulsed, an ethylene/nitrogen mixture flow- 
ing out of the jet absorbs it; the resulting temperature and index of 
refraction gradient deflects the probe beam plane. The velocity dis- 
tribution across the jet strongly affects the shape and amplitude of 
the probe beam deflection. The deflection is recorded with a high- 
speed 2-D array camera and the images are processed to give the 
velocity distribution across the jet. Velocities were measured for 
four different flow rates and also for a shear layer. The velocity 
distributions have the expected parabolic shape and the peak veloci- 
ties agree with those calculated from the flow rate. A previously 
derived expression for the deflection angle was used to calculate 
the deflection of the plane as a function of time. The calculated 
images appear very similar to the measured ones. 


Comparison of four methods of interferogram re- 
i aro Woodfin, G.; Feind, M. (Univ. "of 
California, Los Alamos National Lab., Los Alamos, NM 
87545). pp 69-75 of Southwest conference on optics. SPIE 
volume 540. Bellingham, WA; SPIE - The International So- 
ciety for Optical Engineering (1985). (CONF-8503156—). 

From Society of Photo-Optical Instrumentation Engineers 
conference; Albuquerque, NM, USA (6 Mar 1985). 

This paper addresses the problem of accurate reduction and 
interpretation of interferograms. Peak-to-valley wavefront deforma- 
tion will be the main criterion of evaluation. Interferograms con- 
taining power, spherical aberration, coma and astigmatism will be 
evaluated using four different methods. These methods are: 1) 
visual ini using a “harp,” 2) manual interpretation, 3) 
automatic digitization (Zygo Zapp), and 4) computer interpretation 
(fringe). The strengths and weaknesses of these methods, including 
cost, time, accuracy, and repeatability, are discussed. Reference is 
made to “Optical Interferograms-Reduction and Interpretation” an 
ASTM publication. 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


36645 Instrument for measuring the static and dynamic 
response to shear at the air/water interface and of insoluble 
monolayers: some new insights into two-dimensional phases. 
Abraham, B.M.; Miyano, K.; Ketterson, J.B. (Argonne Na- 
tional Lab., IL). Industrial and Engineering Chemistry, Prod- 
uct Research and Development; 23: No. 2, 245-249(1984). 

An apparatus has been designed, assembled, and employed in 
experiments to determine, as a function of molecular areal density, 
the viscoelastic behavior of insoluble monolayers spread on water. 
The apparatus has several unique features: (1) surface tension can 
be monitored constantly without touching the monolayer; (2) com- 
pression of the film is isotropic in an annular space entirely free of 
obstructions; (3) the stress transducer, located at the geometric 
center, defines the inner wall of the annulus and the trough wall 
defines the outer wall of the annulus. A wide range of viscosity and 
shear modulus can be measured by controlling the stress or strain 
applied to the film. The apparatus can be used to study the air/ 
water interface of surfactant solutions as well as the surface of 
water covered by an insoluble monolayer. 14 references, 4 figures. 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


REFER ALSO TO CITATION(S) 36237 


36646 ee Fundamental mathemati- 
cal theory for thermal in rigid solids and in gases. 
Final report, 1 March 1982-21 July 1985. Bebernes, J.; 
Kassoy, D.R. (Colorado Univ., Boulder (USA)). 31 Jan 
1986. 3lp. NTIS, PC A03/MF AOl 

This research project has emphasized the formulation of ra- 
tional mathematical models for transient and steady combustion 
processes. In particular thermal explosion, shock-wave initiation, 
and high-speed combustion waves were examined. In each case, the 
describing mathematical system is analyzed using both formal and 
constructive techniques. The former are employed to consider 
issues of existence and uniqueness, solution bounds and general tra- 
jectory properties. Constructive solution development is based on a 
combination of asymptotic and numerical methods. This hybrid ap- 
proach to the study of combustion problems has permitted us to de- 
velopment of both a rigorous and quantitative understanding of 
complex, initial-boundary value problems. 


36647 (AD-A—164699/1/XAB) Evaluation of tempera- 
ture and heat flux of gasless and gassy percussion 

Yong, L.V. (Materials Research Labs., Ascot Vale (Austra- 
lia)). Aug 1985. 13p. (MRL-R—971). NTIS, PC A02/MF 
AOl. 


A knowledge of the energy output of precussion primers is 
paramount in assessing their suitability as igniters in pyrotechnic de- 
vices. A simple heat flux probe is described that is described that is 
used to compare the thermal output of gasless and gassy percussion 
primers. Temperature and heat flux were measured for both prim- 
ers at a range of distances from the primer vent. Analysis shows the 
gasless primer produces a greater heat flux and larger temperature 
than the gassy primer indicating a larger temperature than the gassy 
primer indicating a larger thermal energy output. 


36648 (AD-A—165442/5/XAB) Me gn more esc 
airblast simulator investigations. Tunnel 
nsiite. auth Ghacueibesh euudinaen, ORnhals indiaty 4 Woven 
1983-30 September 1984. Burgess, D.N.; Morrill, K.B.; Win- 
tergerst, G.L.; Davis, H.C. erritt Cases, Inc., Redlands, 
CA (USA)). 31 Oct 1984. 167p. NTIS, PC A08/MF AOl1. 
This report describes preliminary design investigations for a 
reusable large scale underground dynamic airblast simulator. It also 
describes dynamic measurements of rock displacement and passive 
measurements of residual rock deformation that were made during 
two explosively loaded tunnel-response tests at Little Skull Moun- 
tain, Nevada Test Site. Correlations between theoretical finite-ele- 
ment analyses and active measurements are also described. 
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36649 (LA—10302-MS) 3-nitro-1,2,4-triazol-5-one, a less 
sensitive explosive. Lee, K.Y.; Coburn, M.D. (Los Alamos 
National Lab., NM (USA)). Feb 1985. Contract W-7405- 
ENG-36. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number ‘Desc 6009787. 

A new, less sensitive explosive has been prepared and sub- 

to preliminary characterization tests. The compound, 3-nitro- 
1,2,4-triazol-5-one (NTO) has a crystal density of 1.93 g/cm® and 
calculated detonation velocity and pressure equivalent to those of 
RDX. Results from initial small-scale sensitivity tests indicate that 
NTO is less sensitive than RDX and HMX in all respects. A 4.13- 
cm-diam, unconfined plate-dent test at 92% of crystal density gave 
the detonation pressure predicted for NTO by the BKW calcula- 
tion. Finally, NTO can be prepared in high yield from inexpensive 
starting materials. 3 refs. 


36650 (SAND—85-2864) Percussion primer/DDT detona- 
tor. Kopczewski, M.R.; Weinmaster, R.R. (Sandia National 
Labs., Albuquerque, NM (USA)). May 1986. Contract 
AC04-76DP00789. 30p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86011998. 
A detonator has been designed and tested using a commer- 
cial percussion primer as the input stimulus. The detonator uses a 
secondary DDT explosive to provide a detonation output. The det- 
onator can be tailored to initiate with a range of mechanical input 
levels. 16 figs. 


36651 (SAND—86-0982) Optimal design and fabrication 
of reproducible linear shaped charges. Vigil, M.G.; Harlan, 
J.G. (Sandia National Labs., Albuquerque, NM (USA)). 
May 1986. Contract AC04-76DP00789. 26p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86011997. 

This report relates to Linear Shaped Charge (LSC) device 
piece-part or component material design and fabrication technolo- 
gy. Computer codes at Sandia National Laboratories have been 
used to select the geometry and materials to generate more efficient 
and significantly more reproducible LSC jet penetrations. The fab- 
rication technique is the subject of patent action. 4 refs., 4 figs. 


36652 (UCID—20783) Formic acid as a detonation prod- 
uct, Crawford, P.C.; Lee, E.L. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 13 Jun 1986. Contract W-7405- 
ENG-48. 8p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86012221. 

The TIGER code, with BK WR as the equation of state, pre- 
dicts values higher than experimental at all densities. Adding formic 
acid to the library of expected products of detonation used in 
TIGER calculations lowers the calculated detonation velocities of 
CHNO explosives at densities near the TMD. With BK WR this re- 
sults in closer agreement with experimental data in this region for 
HMX, PETN, and TNT. The calculated velocities of PETN and 
TNT are still 1 to 2% higher than experimental values. Using the 
JCZ3 EOS, adjusted to give an experimental value for HMX, the 
velocities predicted for PETN and TNT are somewhat lower than 
experimental. Neither EOS has a significant effect at low densities 
where TIGER calculates velocities too high with or without 
formic acid. It is also observed that there is a change in slope in the 
BKWR detonation velocity vs density curve where solid carbon 
appears in the calculated products. The predicted products of deto- 
nation ar significantly different for the two equations of state. At 
this time formic acid cannot be ruled out as a possible product. We 
are suggesting that experimental tests be undertaken to resolve the 
question. 6 refs., 2 figs., 1 tab. 


(UCRL—93826) Axial detonator for simultaneous 
HE points. Steinberg, D.J.; Wade, J.P. 


36653 
ignition of multiple 
(Lawrence Livermore National Lab., CA (USA)). Jul 1986. 


Contract W-7405-ENG-48. 10p. (CONF- -860703—1). NTIS, 

PC A02/MF A01; GPO Dep. File Number 1E86011878. 
From 4. international conference on megagauss magnetic- 

field generation and related topics; Santa Fe, NM, USA (14 Jul 


1986). 

We have designed and tested an exial detonator, 2.54 cm in 
diameter and constructed of 2.54-cm-long modules, that simulta- 
neously ignites many points on the axis of a long cylinder of high 
explosive, which in turn uniformly expands a metal cylinder. Deto- 
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nators containing up to 47 modules have been successfully tested 
with an RMS deviation of 0.04 to 0.05 ps. 3 refs., 4 figs. 1 tab. 


36654 (UCRL—94039) Hot-spot model for calculating 
the threshold for shock initiation of pyrotechnic mixtures. 
Maiden, D.E.; Nutt, G.L. (Lawrence Livermore National 
Lab., CA (USA)). 14 May 1986. Contract W-7405-ENG-48. 
15p. (CONF-860739—13). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86011638. 

From 11. international pyrotechnics seminar; Vail, CO, USA 
(7 Jul 1986). 

A model for predicting the pressure required to initiate a re- 
action in pyrotechnic mixtures is described. The pore temperature 
is determined by calculating the dynamics of pore collapse. An ap- 
proximate solution for the motion of the pore radius is determined 
as a function of the pore size, viscosity, yield stress and pressure. 
The heating of the material surrounding the pore is given by an ap- 
proximate solution of the heat conduction equation with a source 
term accounting for viscoplastic heating as a function of the pore 
motion. Ignition occurs when the surface temperature of the pore 
matches the hot-spot ignition criterion. The hot-spot ignition tem- 
peratures for 2Al/Fe2Os, Ti/2B, and Ti/C are determined. Predic- 
tions for the ignition pressure of 2Al/Fe2Os (thermite) are in reson- 
able agreement with experiment. 18 refs. 


36655 (UCRL—94626) Shock ignition of pyrotechnic heat 
powders. Hornig, H.C.; Kury, J.W.; Simpson, R.L.; Helm, 
F.H.; Von Holle, W. G. (Lawrence Livermore National 
Lab., CA (USA)). 14 May 1986. Contract W-7405-ENG-48. 
23p. (CONF-860739—11). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86010948. 

From 11. international pyrotechnics seminar; Vail, CO, USA 
(7 Jul 1986). 

Over a dozen pyrotechnic mixtures of alloy forming ele- 
ments or solid oxidizers and fuels were subjected to shock pressures 
of from 2 to 35 GPa. More than half of these formulations were 
ignited by the shock. Visible and ir time resolved radiometry ex- 
periments using one of these mixtures, aluminum/ferric oxide, 
showed that this shock induced ignition occurred in less than 0.1 
usec. 9 refs., 15 figs., 3 tabs. 


4502 Nuclear 


REFER ALSO TO CITATION(S) 37235, 37236 


36656 (AD-A—164617/3/XAB) Attenuation of seismic 
waves at regional distances. Scientific report No. 1, 1 Janu- 
ary-30 June 1985. Nuttli, O.W.; Mitchell, B.J.; Hwang, H.J. 
(Saint Louis Univ., MO (USA)). 15 Aug 1985. 104p. NTIS, 
PC A06/MF AOl1. 

Contents include: yield estimates of Nevada Test Site explo- 
sions obtained from siesmic LG waves; inter-station surface wave 
analysis by frequency-domain Wiener deconvolution and modal iso- 
lation; and new insights on crustal Q structure in stable continental 
regions - preliminary results. 


36657 (AD-A—164703/1/XAB) Changes in the ocean 


mixed layer following extraordinary forcing. 
Master's thesis. Mettlach, T.R. (Naval Post; uate School, 
S, PC A05/MF 


Monterey, CA (USA)). Dec 1985. 95p. 
AOl. 

A one-dimensional ocean planetary boundary-layer model is 
used to predict the evolution of the thermal structure of the ocean 
mixed layer at six locations in the ocean following the hypothetical 
effects on the atmosphere of a major nuclear war. The inputs to the 
ocean model are the heat and momentum fluxes computed from a 
3D climate model designed to simulate nuclear winter effects in the 
atmosphere. The experiment gives evidence that the summertime 
mixed layer can cool 5 C within 30 days and that the effect of in- 
creased wind along coastal regions due to sudden ocean-land tem- 
perture differences will deepen the mixed layer 20 to 30 meters. 
The scientific literature on the subject of nuclear winter is reviewed 
and interpreted to trace the evolution of the nuclear winter hypoth- 
esis and to assess the quality of the results of the mixed layer exper- 
iment. 
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36658 (AD-A—165227/0/XAB) Analysis of near-field 
seismic waveforms from underground nuclear explosions. 
Technical report, 5 March-5 September 1985. Barker, J.S.; 
Burdick, L.J.; Wallace, T.C. (Woodward-Clyde Consult- 
ants, Pasadena, CA (USA)). 15 Sep 1985. 132p. NTIS, PC 
A07/MF AO1. 

The first part compares the Mueller Murphy and Helm- 
berger Hadley source representations and investigate whether there 
are any features of the near-field observations that tend to favor 
one over the other. The scaling relations in the two formalisms are 
such that the spectra are virtually indistinguishable between 2 and 5 
Hz. Although the Mueller Murphy source is too rich in high fre- 
quency energy, a moderately low Q value for the near-field crust 
can make it agree with the observations. In the second part, the 
vertical particle-velocity records for three nuclear explosions 
(DISCUS THROWER, MUDPACK and MERLIN) detonated in 
dry tuff of alluvium were modeled using generalized ray theory to 
determine the effective source functions. It was found that simple 
ray theory can be used to consistently predict the amplitude of the 
initial P wave for ranges greater than one depth of burial. At closer 
ranges the amplitudes are systematically overpredicted. Using the 
announced yields of the events, a scaling law was determined for 
source strength of nuclear explosions detonated in dry tuff or allu- 
vium, and was used to predict the amplitudes from several other 
Yucca Flats events. The third part, introduces a method for the si- 
multaneous inversion of near-field waveforms for source and struc- 
ture parameters. The source may be parameterized by any of sever- 
al effective source functions. 


36659 (BDM/A—82-137-TR) Some technical consider- 
ations in amending the Anti-Ballistic Missile Treaty. Estes, 
H.M. Jr.; Pritchard, R.H. (BDM Corp., Albuquerque, NM 
(USA)). 9 Apr 1982. 20p. BDM Corporation, 1801 Ran- 
dolph Rd., S.E., Albuquerque, NM 87106. File Number 
1186901452. 

One of the options currently under study for improving the 
survivability of the US ICBMs is the use of ballistic missile defense 
(BMD). Deployment, and probably development, of an effective 
US BMD would require Soviet consent to amendment of the Anti- 
Ballistic Missile Treaty, (ABMT) or US withdrawal from the 
treaty. Purpose of this paper is to examine some of the technical 
questions that would arise in formulating a US position for negotia- 
tions and in the negotiations themselves. The first subjects to be 
analyzed are the incentives each side might have to agree to an 
amendment to the ABMT to allow US, and possibly Soviet, de- 
ployment of BMD of ICBM fields and the possible negotiation ob- 
jectives of both parties. The results of the analysis are strongly de- 
pendent upon the postulated effectiveness of ICBMs and of BMD 
systems. There are significant uncertainties in predicting the effec- 
tiveness of both weapons. The second part of the paper is an analy- 
sis of how these uncertainties might affect the conclusions reached 
earlier. The paper concludes with some recommendations on how 
the analyses presented in both parts of the paper could be refined 
and extended. 


36660 (NVO—299) Analysis of operation UPSHOT- 
Se ae ee ee ae ee ee 
ological data. Quinn, (Holmes and Narver, Inc., Las 
Vegas, NV (USA). 1986 Contract AI08-76DP00351. 
73p. NTIS, PC A04, Ape 8s 1; GPO Dep. File Number 
D 11547. 

This report describes the Weather Service Nuclear Support 
Office (WSNSO) analyses of the radiological and meteorological 
data collected for the BADGER nuclear test of Operation 
UPSHOT-KNOTHOLE. Inconsistencies in the radiological data 
and their resolution are discussed. The methods of normalizing the 
radiological data to a standard time, of converting the aerial data to 
equivalent ground-level values, and of estimating fallout-arrival 
times are presented. The meteorological situations on event day and 
the following day are described. A comparison of the WSNSO fall- 
out analysis with an analysis performed during the 1950's is present- 
ed. The radiological data used to derive the WSNSO fallout pattern 
are tabulated in an appendix. 
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REFER ALSO TO CITATION(S) 36657 
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REFER ALSO TO CITATION(S) 36431 


36661 (NP—6770101) Climatic variations and global cli- 

mate in Central Europe since 1881. Vol. 1. Grabau, J. (Pa- 

bereich 1 -Pilosophic, Gescichi, Geographic, Religions 
ch i - te, 

und Gensiihatiastanntathied May 1985. 26lp. (In 

German). NTIS (US Sales Only), PC A1l2/MF AOh, File 

Number DE86770101. 

The variations in climate, which have occurred, are primari- 
ly caused, as has been proved, by changes in the general weather 
situation of Central Europe. The temperature rise which had begun 
at the turn of the century was caused by a worldwide increase of 
the general circulation. The warm spring, autumn and winter 
period in Central Europe could be connected with an increase of 
zonal circulation forms. Simultaneously the frequency of the east, 
northeast and north weather situations resp. the meridional circula- 
tion form decreased. The temperature optimum of the summer is to 
be seen in connection with an increased frequency of the high pres- 
sure, east and northeast weather situations and with a decrease of 
oceanic weather factors. (orig./PW). 


36662 (NP—6770102) Climatic variations and global cli- 
mate in Central Europe since 1881. Vol. 2. Grabau, J. (Pa- 
derborn Univ. (Gesamthochschule) (Germany, F.R.). Fach- 
bereich 1 - Philosophie, Geschichte, Geographie, Religions- 
und Gesellschaftswissenschaften). May 1985. 57lp. (In 
German). NTIS (US Sales Only), PC A24/MF AOI. File 
Number DE86770102. 

The variations in climate, which have occurred, are primari- 
ly caused, as has been proved, by changes in the genral weather 
situation of Central Europe. The temperature rise which had begun 
at the turn of the century was caused by a worldwide increase of 
period in Central Europe could be connected with an increase of 
zonal circulation forms. Simultaneously the frequency of the east, 
tion form decreased. The temperature optimum of the summer is to 
be seen in connection with an increased frequency of the high pres- 
sure, east and northeast weather situations and with a decrease of 
oceanic weather factors. (orig./PW). 


36663 Aggregation of U.S. population centers using cli- 
mate parameters related to building energy use. Andersson, 
B.; Carroll, W.L.; Mati, MIL Ganies Reach oft Do. 
velopm ent Group, Lawrence Berkeley a ag Berke- 
ley, CA CA 94720). iienal of Applied Meteorology; 25: No. 5, 
596-614(May 1986). Contract AC03-76SF00098. 

A technique for aggregating population centers into groups 
based on selected climate parameters is presented. Climate informa- 
tion on the 125 largest Standard Metropoitan Statistical Areas 
(SMSAs) in the United States is used to assign each SMSA to a 
particular group. The technique selects one SMSA in each region 
as a “climate center,” whose climate is used to represent the entire 
region. 
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REFER ALSO TO CITATION(S) 35398, 35456, 35460, 35463, 35563, 35596, 
35849, 36187, a 36189, 36190, 36191, 36192, 36193, 36194, 36198, 36205, 

36402, 36403, 36426, 36561, 36569, 36570, 36571, 36750, 36751, 36792, 36864, 
36865, 36866, 36869, 36870 


36664 (AD-A—164552/2/XAB) Aircraft engine emissions 
estimator. Final report, January 1983-September 1985. Seit- 
chek, G.D. (Air Force Engineering and Services Center, 
Tyndall AFB, FL (USA). Engineering and Services Lab.). 
Nov 1985. 101p. (AFESC/ESL-TR—85-14). NTIS, PC 
A06/MF AO1. 

The objective of this effort is to revise the Aircraft Emission 
Estimation Techniques (ACEE) Handbook to reflect changes in the 
Air Force aircraft inventory that have occurred since 1975. A com- 
plete listing of current Air Force aircraft and their associated en- 
gines is included. Emission factors for most of these engines are 
provided, along with examples for calculating emissions from air- 
craft operations, and analyzing their impact. This report supersedes 
CEEDO-TR-78-33, Aircraft Emission Estimation Techniques 
(ACEE). 


36665 (DOE/EV/04321—6) Infrared excitation of clus- 
ters and ions of atmospheric interest. Third progress report, 
October 1, 1985-May 1, 1986. Muenter, J.S. (Rochester 
Univ., NY (USA). t. of Chemistry). 1986. Contract 
AC02-77EV04321. 5p. (COO—4321A-6). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE8601 1468. 

the purpose was to study complexes and excited vibrational 
states of molecules which are important in atmospheric pollution. 
Techniques involving infrared laser excitation and absorption of 
molecular beams are being developed. Major efforts were initiated 
to improve the sensitivity for the direct detection of infrared ab- 
sorption of weakly bound species in molecular beams. (ACR) 


36666 (EML—451) Sediment chronology and polycyclic 
aromatic hydrocarbon concentrations and fluxes in Cayuga 
Lake, NY. Heit, M.; Tan, Y.L.; Miller, K.M.; Quanci, J.; 
Marinetti, C.; Silvestri, S.; Swain, A.M.; Winkler, M.G. 
(Department of Gooey. New York (USA). Environmental 
Measurements Lab.; Wisconsin Univ., Madison (USA). Inst. 
for Environmental Studies). Feb 1986. 56p. NTIS, PC A04/ 
MF AOI; 1; GPO Dep. File Number DE86011333. 

We describe experiments aimed at determining the deposi- 
tion history of energy-related, particulate-associated, potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAH) deposited in 
the sediments of Cayuga Lake in the Finger Lakes Region of Cen- 
tral New York State. The sediment cores were chronologically 
dated from measurements of artificial and natural radionuclides 
(?37Cs, Pu-isotopes, 7"°Pb) and pollen. Diatoms and charcoal were 
used to determine historic changes in the Cayuga Lake basin. These 
methods showed agreement in chronology and also indicated that 
the sediments were not mixed or diffused to any great extent so 
that clear pollutant trends could be established. Historic changes in 
concentrations (ng/g dry wt.) and flux (ng/cm?/yr) of 3 to 7 ring 
PAH compounds were determined. Estimates of the atmospheric 
component of PAH flux to the sediments were made using the ratio 
of 1°7Cs inventories in sediments to that deposited on undisturbed 
soils. 


36667 (GKSS—85/E/48) Lidar system for the depth-re- 
solved remote measurement of the gaseous atmospheric pollut- 
ants NO, and SO, by the differential absorption and scatter- 


ing Staehr, W. (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.); Hamburg Univ. (Germany, F.R.). Fachbereich 
Physik; GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Physik). 
1985. 126p. (In German). NTIS (US Sales Only), PC A07/ 
MF A0O1. File Number DE86751968. 

The system was used to measure atmospheric extinction and 
backscattering coefficients under varying visibility conditions. Re- 
sults of a detailed analysis of statistical and systematic errors in 
trace gas detection were confirmed by experiment. Extensive field 
tests demonstrate the capabilities of the system both for monitoring 
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ambient level concentrations and for the quantitative determination 
of emissions from individual sources. (orig./PW). With 57 figs., 4 
tabs. 


36668 (PB—86-114659/XAB) National Emissions 
Report, 1983: national emissions data systems (neds) of the 
Aerometric and Emissions Reporting System (AEROS). Final 
report. (Environmental Protection Agency, Research Trian- 
gle Park, NC (USA). Monitoring and Data Analysis Div.). 
Dec 1985. 1648p. (EPA/450/4—85/013). NTIS MF AO1. 

The National Emissions Report summarizes annual cumula- 
tive estimates of source emissions of five criteria pollutants: particu- 
lates, sulfur oxides, nitrogen oxides, volatile organic compounds, 
and carbon monoxide. Source emissions data are reported to the 
U.S. Environmental Protection Agency under provisions of Section 
110 of the Clean Air Act, as amended 1977, and EPA Regulations, 
Title 40, Code of Federal Regulations, Part 51.321. Summary data 
are presented for the Nation as a whole, for individual States, and 
for Air Quality Control Regions and for individual interstate por- 
tions thereof. The data compilations result from the operations of 
the National Emissions Data System (NEDS), which functions as a 
component of the comprehensive EPA air information system--the 
Aerometric and Emissions Reporting System (AEROS). AEROS is 
managed by the National Air Data Branch, Monitoring and Data 
Analysis Division, Office of Air Quality Planning and Standards, 
U.S. Environmental Protection Agency at Research Triangle Park, 
North Carolina 27711. 


36669 (PB—86-161254/XAB) Chemical-processing 
plants, summary report for technical support in development 
of a revised ozone state implementation plan for Memphis, 
Tennessee. Final report. (Pacific Environmental Services, 
Inc., Durham, NC (USA)). Jun 1985. 122p. NTIS, PC A06/ 
MF "A01. 

The document presents information on emissions of volatile 
organic compounds (VOC) from chemical processing facilities in 
Shelby County, Tennessee. Information is presented on the indus- 
try, emissions from chemical processing plants, emission control 
techniques, and the costs of reducing emissions. Sources of informa- 
tion include trip reports prepared following plant inspections, dis- 
cussion with plant representatives, documents prepared by the U.S. 
Environmental Protection Agency, technical literature, and infor- 
mation submitted by the plants for the Shelby County 1985 VOC 
Emissions Inventory. The control measures described in the docu- 
ment represent the presumptive norm or reasonably available con- 
trol technology (RACT) that can be applied to existing chemical 
processing plants. 


36670 (PB—86-161460/XAB) Sheet-fed paperboard coat- 
ing technical information document for technical support in 
development of a revised ozone state implementation plan for 
Memphis, Tennessee. Final report. (Pacific Environmental 
Services, Inc., Durham, NC (USA)). Dec 1985. 108p. NTIS, 
PC A06/MF AOI. 

The document presents information on emissions of volatile 
organic compounds (VOC) from sheet-fed paperboard coating fa- 
cilities. At present there is no control techniques guideline (CTG) 
document for the specific process. However, the CTG for VOC 
emissions from paper coating (EPA-450/2-77-008), which addresses 
web coating (continuous roll), is considered applicable to a sheet- 
fed operation. The primary differences may be in the method of 
feeding the paper product to the process line, the application of 
coating material, and removing the product from the process line. 
Much of the information on plant processes, description, emissions, 
etc., from the sole paperboard coating facility in Shelby in Shelby 
County is confidential. Therefore, information is presented on the 
general industry, emissions from coating facilities, gen- 
eral emission control techniques, and the costs of reducing emis- 
sions. 


36671 (PB—86-162005/XAB) Dioxin analysis of Phila- 
delphia northwest incinerator. Summary report. Volume 1. 
Milner, I. (Environmental Protection Agency Philadelphia, 
yo on Region III). Jan 1986. 20p. NTIS, A02/MF 
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A study was conducted by US EPA Region 3 to determine 
the dioxin-related impact of the Philadelphia Northwest Incinerator 
on public health. Specifically, it was designed to assess quantitative- 
ly the risks to public health resulting from emissions into the ambi- 
ent air of dioxins as well as the potential effect of deposition of 
dioxins on the soil in the vicinity of the incinerator. Volume 1 is an 
executive summary of the study findings. Volume 2 contains con- 
tractor reports, laboratory analysis results and other documentation. 


36672 (PB—86-162013/XAB) Dioxin analysis of Phila- 
delphia Northwest Incinerator. Summary report. Volume 2. 
Appendices A - F. Technical report. Neulicht, R. (Midwest 
Research Inst., Kansas City, MO (USA)). 31 Oct 1985. 
227p. NTIS, PC Al1/MF AO1. 

A study was conducted by US EPA Region 3 to determine 
the dioxin-related impact of the Philadelphia Northwest Incinerator 
on public health. Specifically, it was designed to assess quantitative- 
ly the risks to public health resulting from emissions into the ambi- 
ent air of dioxins as well as the potential effect of deposition of 
dioxins on the soil in the vicinity of the incinerator. Volume 1 is an 
executive summary of the study findings. Volume 2 contains con- 
tractor reports, laboratory analysis results and other documentation. 


36673 (PB—86-163383/XAB) Ambient-sulfate-aerosol 
deposition in man: modeling the influence of hygroscopicity. 
Martonen, T.B.; Barnett, A.E.; Miller, F.J. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Health Effects Research Lab.). 1985. 16p. (EPA/600/J—85/ 
303). NTIS, PC A02/MF AOl1. 

Atmospheric sulfate aerosols (H2SO,, (NHi)2SO,, and 
NH,HSO,) are of international concern because of their global 
prevalence and potential irritant or toxic effects on humans. To 
assess hazards following inhalation exposure, the total dose deliv- 
ered to the human respiratory tract and its regional distribution 
must be determined. The mass median aerodynamic diameter of the 
inhaled aerosol will influence the sites of deposition in the respira- 
tory tract. Atmospheric sulfate aerosols are hygroscopic and will 
have changing particle sizes and densities as they absorb water 
vapor in the humid environment of the human respiratory tract. 

imental and theoretical data that describe particle size as a 
function of temperature and relative humidity were used in comput- 
er subroutines of an aerosol deposition model in order to calculate 
the dose dispersion of H2SO., (NH,)2SO,, and NH,HSO, aerosols 
in man. Different temperature and relative humidity environments 
that approximately correspond to nasal and oral breathing were 
studied. 


36674 (PB—86-164936/XAB) Effects of acid rain on 
apple tree productivity and fruit quality. Forsline, P.L.; Mus- 
selman, R.C.; Kender, W.J.; Dee, R.J. (New York State Ag- 
ricultural Experiment Station, Geneva (USA). Dept. of Po- 
mology and Viticulture). 1983. 7p. NTIS, PC A02/MF AO1. 

Mature McIntosh, Empire, and Golden Delicious apple trees 
(Malus domestica) were sprayed with simulated acid rain solutions 
in the pH range of 2.5 to 5.5 at full bloom in 1980 and 1981. In 
1981, weekly sprays were applied at pH 2.75 and pH 3.25. Necrotic 
lesions developed on apple petals at pH 2.5 with slight injury ap- 
pearing at pH 3.0 and 3.5. Apple foliage had no acid rain lesions at 
any of the pH levels tested. Pollen germination was reduced at pH 
2.5 in Empire. Slight fruit set reduction at pH 2.5 was observed in 
McIntosh. Even- at the lowest pH levels no detrimental effects of 
simulated acid rain were found on apple tree productivity and fruit 
quality when measured as fruit set, seed number per fruit, and fruit 
size and appearance. 


36675 (PB—86-164944/XAB) Effect of simulated acid 
rain on nitrification and nitrogen mineralization in forest 
soils, Strayer, R.F.; Lin, C.J.; Alexander, M. (Cornell Univ., 
Ithaca, NY (USA). Dept. of Agronomy). 1981. 7p. NTIS, 
PC A02/MF AOl1. 

To determine the possible microbiological changes in soil re- 
sulting from acid rain, columns containing samples of forest soils 
were leached with either a continuous application of 100cm of sim- 
ulated acid rain (pH3.2-4.1) at 5 cm/hour or an intermittent 1.5- 
hour application of 1.2 cm of simulated acid rain twice weekly for 
19 weeks. The upper 1.0- to 1.5-cm portions of soil from treated 
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columns were used to determine the changes in inorganic N levels 
in the soil. Nitrification of added ammonium (NH4-+)) was inhibit- 
ed following continuous exposure of soil to simulated acid rain of 
pH 4.1-3.2. The extent of the inhibition was directly related to the 
acidity of the simulated rain solutions. The production of inorganic 
N in the absence of added NH(+) was either stimulated or unaf- 
fected following continuous treatment of soils with pH 3.2 simulat- 
ed acid rain. The addition of nitrapyrine, an inhibitor of autotrophic 
nitrification, caused a decrease in nitrification in water-treated soil 
but had little effect on nitrification in soil treated with pH 3.2 simu- 
lated acid rain. 


36676 (PB—86-164951/XAB) Biogeochemistry of alumi- 
num in McDonalds Branch watershed, New Jersey Pine Bar- 
rens. Turner, R.S.; Johnson, A.H.; Wang, D. (Oak Ridge 
a Lab., TN (USA)). 1985. 14p. NTIS, PC A02/MF 
AOl. 

Aluminum concentrations, fluxes, and storage were meas- 
ured in the vegetation, forest floor, and acid, sandy mineral soil of a 
forested watershed in the New Jersey Pine Barrens. Volume- 
weighted mean Al concentrations in solution increased as water 
passed through the upland ecosystem, from 0.012 mg/1 in bulk pre- 
cipitation to 0.14 mg/l] in throughfall to 0.45 mg/l in E horizon 
mineral soil, 0.60 mg/1 in the B horizon, and 0.73 mg/1 in the C 
horizon. Weighted mean Al concentration of the stream water was 
0.15 mg/l. Solution Al concentrations in different compartments of 
the ecosystem were related to the magnitude of moisture flux, dis- 
solved organic carbon concentration, and pH. Soil solution and 
stream water Al concentration were high in the winter and spring 
and low in the summer and fall, inversely following solution pH. 


36677 (PB—86-164985/XAB) Growth changes of apple 
seedlings in response to simulated acid rain. Forsline, P.L.; 
Dee, R.J.; Melious, R.E. (New York State Agricultural Ex- 
periment Station, Geneva (USA). t. of Pomology and 
Viticulture). 1983. 8p. NTIS, PC A02/MF AO1. 

In a greenhouse experiment, Malus hupehensis seedlings 
were treated weekly with simulated acid rain solutions ranging 
from pH 2.25 to pH 7.0. Necrotic lesions developed on leaves at 
pH 2.25 and pH 2.50 immediately after the first application at the 8- 
node stage. Following the 9th weekly application on seedlings with 
23 to 26 nodes, lesions developed at pH levels up to 3.25. At final 
destructive harvest, 20% of the leaf area at pH 2.25 and 8% of the 
leaf area at pH 2.50 was injured. Significant growth reduction oc- 
cured at these 2 pH levels. Regression analysis indicated extensive 
growth inhibition at pH 3.0, no growth inhibition around pH 3.5, 
some inhibition between pH 4.5 and pH 5.6, and normal growth at 
pH 7.0 in comparison to the unsprayed control. Growth was nega- 
tively correlated with lesion formation at 3 destructive harvest 
dates. 


36678 (PB—86-165008/XAB) Effects of simulated acidic 
rain applied alone and in combination with ambient rain on 
growth and yield of field-grown snap bean. Troiano, J.; Ja- 
cobson, J.S.; Heller, L. (Boyce Thompson Inst. for Plant 
Research, Ithaca, NY (USA)). 1984. 15p. NTIS, PC A02/ 
MF AOl. 

Field-grown snap bean plants were treated with simulated 
acidic rain applied either alone or in combination with ambient rain 
and the effects on growth and yield were determined. In plots 
where ambient rain was excluded, a retractable canopy was activat- 
ed to shield the crop. Four levels of acidity at pH values of 5.0, 4.2, 
3.4 and 2.6 were applied in four replicate treatments and the experi- 
ment was conducted in two successive years (1981 and 1982). In 
plots that received only simulated rain, yield was not adversely af- 
fected by acidic rain; in 1981, a positive linear relationship was 
present between acidity of simulated rain and yield, but in 1981, no 
effect was found. In contrast, in plots that received both simulated 
and ambient rain, a negative linear relationship between acidity in 
simulated rain and yield was observed in both years. 
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36679 a ee Evaluation of asbestos- 
abatement Phase 1, Removal. Final report. Ches- 
son, J.; Mar, D.P.; Ogden, J.; Reichenbach, N.G.; 
Bauer, K. le Columbus Div., DC 
(USA)). Oct 1985. 211p. NTIS, PC A10/MF A011. 

Airborne asbestos levels were measured by transmission elec- 


al of sprayed-on acoustical plaster from the ceilings of four subur- 
ban schools. Air samples were collected at three types of sites: 
indoor sites with asbestos-containing material (ACM), indoor sites 
without ACM (indoor control), and sites outside the building (out- 
door control). Bulk samples of the ACM were collected prior to 
the removal and analyzed by polarized light microscopy (PLM). A 
vigorous quality-assurance program was applied to all aspects of 
the study. Airborne asbestos levels were low before and after re- 
moval. Elevated, but still relatively low levels were measured out- 
side the work area during removal. This emphasizes the need for 
careful containment of the work area. 


36680 (PB—86-166345/XAB) Acid ———_ in North 
America: 1983 annual data summary from ition 
data base. Olsen, A.R.; Slavich, AL (USDOE, 

DC). Dec 1985. 193p. NTIS, PC A09/MF 


The report gives a summary of 1983 wet deposition precipi- 
tation chemistry data collected in North America and available in 
the Acid Deposition System (ADS) data base. North American wet 
deposition monitoring networks with data in ADS are NADP/ 
NTN, CANSAP, APN, UAPSP, MAP3S/PCN, WISC, and 
APIOS. An overview of each network is given. Annual statistical 
summaries for 1983 are provided for pH, specific conductance, hy- 
drogen ion (derived from pH), and the ion species sulfate, nitrate, 
Based on the annual summaries, 1983 North American spatial iso- 
pleth maps are constructed for precipitation weighted mean pH, 
sulfate, nitrate and ammonium ion concentrations, and annual depo- 
sition of hydrogen, sulfate and nitrate and ammonium ion species. 


36681 pe Yay a sing Size-dependent chemical 
aerosols: a report on measure- 
ments made August 8-10, 1964, Fal report McMurry, P.H. 
(Minnesota , Minneapolis (USA). Dept. of Mechanical 
ooo in 1985. 92p. NTIS, PC A0S/MF AO1. 
Data acquired during a three-day (August 8-10, 1984) inten- 
sive field study in Los Angeles are discussed. The sampling site was 
on the grounds of the City of Hope Hospital in Duarte, California; 
simultaneous, complementary measurements were made at the same 
site by Southern California Edison. The primary objective of the 
CRC-supported research was to evaluate the utility of new aerosol- 
sampling instrumentation for measuring the size-dependent chemical 
composition of ambient aerosols. Two 30-liter-per-minute micro-ori- 
fice impactors were used to acquire ten size-resolved samples (four 
size cuts between 0.05 and 2.2 um) for analyses of total organic 
carbon, elemental carbon, sulfate, and nitrate. Two total filter sam- 
plers were also used to measure sub-2.2 um concentrations of total 
organic carbon, elemental carbon, sulfate, and nitrate. Sample times 
varied from four to twelve hours, depending on ambient loadings. 
Three size-resolved samples (three size cuts below 1 um) for organ- 
ic species analyses were obtained with a 760-liter-per -minute high- 
volume micro-orifice impactor. 


36682 See Reburning thermal and 
chemical processes in a two-dimensional pilot-scale system. 
Report for May 1983-June 1984, Lanier, W.S.; Mulholland, 


J.A.; Beard, J.T. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Air and Ener, 


Engi- 
Research Lab.). Mar 1986. 2 PA/600/D—86/ 
048). NTIS, PC A03/MF AOI. a 


paper describes an experimental investigation of the 
thermal and chemical processes influencing NOx reduction by natu- 
ral gas reburning in a two-dimensional pilot-scale combustion 
system. Reburning effectiveness for initial NOx levels of 50-500 
ppm and reburn stoichiometric ratios of 0.75-1.0 is evaluated in the 
low-temperature environment (< 1500K) and simple aerodynamics 
of a firetube package boiler. Both input/out and in-flame sampling 
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trials are reported to provide insight into the controlling kinetic 
mechanisms. An overall reaction order between 1.5 and 1.6 was ob- 
served with respect to initial NO. Nz formation is observed to 
occur in both the fuel-rich reburning and fuel-lean burnout zones. 
NO destruction in the reburning zone is attributed to the reaction 
CH + NO yields HCN + O; < 1 ppm CH radical is required to 
produce the observed trends in nitrogenous species. Burnout-zone 
Ne formation is influenced by total fixed nitrogen speciation with 
low fractional conversion of HCN and NHs. Under low primary 
NO conditions, the reaction CH + Nez yields HCN + N becomes 
important and is a contributor to reduced reburning effectiveness. 


36683 (PB—86-167293/XAB) Evaluation of mobile- 
source air-quality simulation models. Wackter, D.; Bodner, 
P. (TRC Environmental Consultants, Inc., East Hartford, 
CT (USA)). Feb 1986. 236p. NTIS, PC All/MF AO1. 

This report summarizes the result of a comprehensive eval- 
uation of four mobile-source air-quality simulation models using 
data collected from five field-measurement programs. The report 
contains numerous tabulations of each model's performance in 
terms of statistical measures of performance recommended by the 
American Meteorological Society. The purpose of the report is 
two-fold. First, it serves to document for the models considered, 
and similar models, their relative performance. Second, it provides 
the basis for a peer scientific review of the models. To stay within 
the spirit of the latter purpose, the report is limited to a factual 
presentation of information and performance statistics. No attempt 
is made to interpret the statistics or to provide direction to the 
reader, lest reviewers might be biased. 


36684 (PB—86-167350/XAB) EPA (Environmental Pro- 
tection Agency) complex terrain model development. Fifth 
Milestone report - 1985. Interim report, June 1984-May 
1985. DiCristofaro, D.C.; Strimaitis, D.G.; Greene, B.R.; 
Yamartino, R.J.; Venkatram, A. (Environmental Research 
and Technology, Inc., Concord, MA (USA)). Jan 1986. 
309p. NTIS, PC Al4/MF AOI. 

The Complex Terrain Model Development (CTDM) project 
is sponsored by the U.S. Environmental Protection Agency to de- 
velop atmospheric dispersion models to simulate air-pollutant con- 
centrations in complex terrain that result from emission from large 
sources. The emphasis of the program is to develop models with 
known accuracy and limitations for simulating one-hour concentra- 
tions in high terrain during stable conditions. The Fifth Milestone 
Report documents work accomplished from June 1984 through 
May 1985. It describes in detail the August 1984 Full Scale Plume 
Study, including its setting, the experimental design, and the result- 
ing data base. The further development of CTDM is described. 
Mathematical descriptions of the modifications to the model are 
presented. The latest version of the model was tested using a subset 
of impingement hours from the CCB, HBR, and FSPS data bases. 
An EPA Fluid Modeling Facility report describing towing-tank 
simulations to characterize the effects of stability on the horizontal 
and vertical deflections around an isolated hill is included as an ap- 
pendix. 


36685 (PB—86-167731/XAB) Measurement and predic- 
tion of single-droplet trajectories in a swirled combustion 
system. Mulholland, J.A.; Srivastava, R.K.; Ryan, J.V.; 
Robinson, S.B.; Wendt, J.O.L. (Acurex Corp., Research 
a Park, NC (USA)). Mar 1986. 29p. S, PC A03/ 


This paper gives results of an experimental determination of 
the penetration of individual fuel droplets injected into a swirling 
gas flame, as a function of the droplet injection parameters of spac- 
ing, velocity, size, and angle. It also describes additional experi- 
ments in cold flow to evaluate the effect of droplet spacing on drag 
coefficient. Theoretical predictions of a simplified three-dimensional 
droplet trajectory model compared well to the hot flow experimen- 
tal observations. It was found that bypassing and penetration of 
large droplets, which can occur in practical situations, may lead to 
failures in liquid-fired hazardous waste incinerators. Cold flow stud- 
ies indicated that the average drag coefficient depended strongly on 
droplet spacing, for a droplet spacing of less than 150 droplet diam- 
eters. Although turbulent fluctuations gave rise to distributions of 
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droplet paths, both their average behavior and their trends with re- 
spect to injection variables compared well to trajectory predictions 
utilizing the experimentally determined mean velocity field. 


36686 (PB—86-167756/XAB) Local source impact on wet 
deposition. Patrinos, A.A.N. (Brookhaven National Lab., 
Upton, NY (USA)). Mar 1986. 76p. NTIS, PC A05/MF 
AOl. 


Precipitation-chemistry measurements over a network of 
samplers upwind and downwind of Philadelphia, PA show that a 
major contribution of the local sources can be discerned under cer- 
tain conditions. For winter frontal storms with low-level winds 
from the southeast, up to as much as a factor-of-two increase over 
upwind values was observed for downwind nitrate deposition. Sul- 
fate deposition shows an increase of about a factor of one and one 
half. The nitrate deposition increases toward the downwind direc- 
tion away from the urban-industrial sources, indicating that the 
maximum is likely to have been beyond the sampling network for 
these case studies. One storm had no increase in nitrate or sulfate 
deposition but did have an increase in total sulfur content in the 
precipitation. Reasons for this difference are being sought. 


36687 (PB—86-167855/XAB) Cross-Appalachian tracer 
experiment (CAPTEX ‘83). Final report. Ferber, G.J.; 
Heffter, J.L.; Draxler, R.R.; Legomarsino, R.J.; Dietz, R.N. 
(National Oceanic and Atmospheric Administration, Silver 
Spring, MD (USA). Air Resources Lab.). Jan 1986. 66p. 
(NOAA-TM-ERL-ARL—142). NTIS, PC A04/MF AOl1. 
The Cross-Appalachian Tracer Experiment (CAPTEX '83) 
was a major field study using a perfluorocarbon tracer to simulate 
the long-range transport and diffusion of pollutants in the atmos- 
phere. The experiment consisted of 7 tracer releases, 5 from 
Dayton, Ohio, and 2 from Sudbury, Ontario, during mid-September 
through October 1983. Automatic, sequential ground-level samplers 
were operated at 80 sites in the northeastern United States and 
southeastern Canada at distances of 300 to 1100 km from the re- 
lease sites. About 3000 3- and 6-hour-long samples were collected 
in the sampling network during CAPTEX. To determine the verti- 
cal distribution of tracer, seven aircraft collected over 1600 samples 
at various plume transects from 200 to 900 km from the releases. 
The regular rawinsonde observations in the CAPTEX sampling 
area were increased to 4 times daily following each release, and 10 
additional rawinsonde stations were established to fill spacial gaps 
in the regular network while operating on a similar time schedule. 


(PB—86-167921/XAB) Evaluation of the PEM-2 


Atmospheric Administration, Oak Ridee TN (USA). 
mospheric Turbulence and Diffusion Lab.). Mar 1986. 101p. 
NTIS, PC A06/MF AOl1. 

This report describes an evaluation of the Pollution Episodic 
Model Version 2 (PEM-2) using measurements obtained from 29 
days of the Philadelphia Aerosol Field Study. The model perform- 
ance was determined by comparing predicted 12-h and 24-h aver- 
age concentrations against corresponding observed values at six 
monitoring sites for four pollutant species; particulate total mass, 
fine sulfate, and SO:. A first-order chemical transformation of SO2 
to sulfate was considered, in addition to the direct emission, dry 
deposition, and settling of the pollutant species. The model domain 
covered 80km X 80km with 32 X 32 grid cells which included 300 
major point sources and 289 area sources for the Philadelphia urban 
area. Hourly meteorological observations and hourly emissions 
were input to the model. Statistical measures of difference and cor- 
relation paired in time and space revealed that the particulate spe- 
cies were simulated closely. These results, however, must be inter- 
preted with caution since the background concentrations exceeded 
the local urban source contributions. Tables of statistical and re- 
gression analyses results as well as graphical displays of predicted 
and observed concentrations are presented and discussed. 
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36689 (PB—86-168515/XAB) Spot test for polycyclic ar- 
omatic hydrocarbons. Johnson, L.D.; Luce, R.E.; Merrill, 
R.G. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Industrial Environmental Research Lab.). 
pony 15p. (EPA/600/D—82/082). NTIS, PC A02/MF 
AOl. 

This paper describes the development and status of a previ- 
ously described spot test utilizing sensitized fluorescence for the de- 
tection and semi-quantitative estimation of polycyclic aromatic hy- 
drocarbons. It also gives data from further laboratory investigation. 
A series of aromatic hydrocarbon heterocyclic compounds and re- 
lated substituted compounds were tested to further define test limi- 
tations. Data from application of the test to a series of industrial 
and energy sources are also presented. The test is rapid, very inex- 
pensive, quite sensitive, and reliable. 


(PB—86-169133/XAB) National air-audit 
FY 1985 national report. Fisal report. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Office 
of Air ity Planning and Standards). Dec 1985. 125p. 
(EPA/450/2—85/009). NTIS, PC A06/MF AOl1. 

The National Air Audit System, which was jointly devel- 
oped by EPA and representatives of State and local air-pollution- 
control agencies, was implemented for the first time in FY 1984. In 
FY 1985, the system audited air-pollution-control activities in 68 
State and local agencies in the areas of air-quality planning and 
State implementation plan activity, new source review, compliance 
goals of the audit system are to identify obstacles that are prevent- 
ing State and local agencies from implementing effective air-quality 
management programs and to provide EPA with quantitative infor- 
mation for use in defining more effective and national 
programs. The report for FY 1985 indicated that, for the most part, 
State and local agencies have sound programs in each of the four 
audited areas. Areas of possible improvement were found, however, 
which will be the focus of various remedial activities. 


36691 (PB—86-169877/XAB) Application of ae 
for NOx control to a firetube package boiler 
sion). Mulholland, J.A.; Lanier, W.S. (Environmental we 
tection Agency, Research Triangle Park, NC (USA). Indus- 
trial Environmental Research Fra 1985. 7p. (EPA/600/ 
J—85/326). NTIS, PC A02/MF A 

The paper describes the use of a ae (2.5 million Btu/hr) 
firetube package boiler, to demonstrate the application of reburning 
for NOx emission control. An overall reduction of 50% from an 
uncontrolled NOx emission of 200 ppm was realized by diverting 
15% of the total boiler load to a natural-gas-fired second-stage 
burner. Tests indicate that the overall order of destruction (with re- 
spect to initial NOx) is greater than one; thus, larger reductions can 
be expected from reburning applications to systems with higher ini- 
tial NOx. Rich zone stoichiometry was identified as the dominant 
process variable. Primary zone stoichiometry and rich-zone resi- 
dence time are parameters that can be adjusted to maximize NOx 
reduction. Reburning applied to firetube package boilers requires 
minimal facility modification. Natural gas would appear to be an 
ideal reburning fuel, because nitrogen in the reburning fuel has been 
shown to inhibit NOx reduction. 


36692 (PB—86-169968/XAB) National Performance 
Audit Program: ambient air audits of proficiency - 
1984, Parr, B.F.; Lampe, R.L.; Pratt, G.; Dowler, O.L.; 
Mitchell, W.J. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Monitor- 
ing and Systems Lab.). Feb 1986. 63p. (EPA/600/4—86/ 
013). NTIS, PC A04/MF AO1. 

The report presents the results of the U.S. Environmental 
Protection Agency’s 1984 National Audit Program by pollutant and 
by analytical method. Semiannual audits were conducted for Pb, 
NOs and S04 (filter strips) and one audit was conducted for SO: 
(bubbler), NO. (bubbler), CO and high volume flow rate. Continu- 
ous SO. monitors were audited throughout the year, such that no 
monitor was audited more than once. Approximately 30 laborato- 
ries participated in each semiannual acid rain audit. Twenty labora- 
tories participated in the SO. bubbler audit, and 21 in the NO, 
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audit, a 20% decrease from 1983. Approximately 55 laboratories 
participated in each NOs and SO, audit and approximately 100 lab- 
oratories in each Pb audit. Three hundred and thirty CO monitors, 
221 SO2 monitors and 1402 high-volume flow samplers were also 
audited. The results for each 1984 audit are presented in tabular 
form for each concentration level. The overall performance for all 
participants for each audit conducted since the beginning of the 
program is also illustrated in a series of figures. 


36693 (PB—86-171386/XAB) Precision and accuracy as- 
sessments for state and local air-monitoring networks, 1983. 
Rhodes, R.C.; Evans, E.G. (Environmental Protection 
ency, Research Triangle Park, NC (USA). Environmen- 
Monitoring and Systems Lab.). Feb 1986. 194p. (EPA/ 
600/4—86/012). NTIS. PC A09/MF AO1. 

Precision and accuracy data obtained from State and local 
agencies during 1983 are summarized and evaluated. Some compari- 
sons are made with the results previously reported for 1981 and 
1982 to determine the indication of any trends. Some trends indicat- 
ed improvement in the completeness of reporting of precision and 
accuracy data. The national summaries indicate a slight improve- 
ment in the precision and accuracy assessments of the pollutant 
monitoring data collected. The annual results from each reporting 
organization are given so that comparison may be made from 1981 
to 1983 and also with other reporting organizations. A comparison 
of the precision and accuracy data from the Precision and Accura- 
cy Reporting System and that from the independent performance 
audit program conducted by the Environmental Monitoring System 
Laboratory is given. 


36694 (PB—86-171394/XAB) RELMAP: a regional La- 
grangian model of air pollution - user's guide. Final report. 
Eder, B.K.; Coventry, D.H.; Clark, T.L.; Bollinger, C.E. 
(Environmental Protection ’ Agency, Research Triangle 
Park, NC (USA). Atmospheric Sciences Research Lab.). 
yw 1986. 139p. (EPA/600/8—86/013). NTIS, PC A07/MF 
A 

The regional Lagrangian Model of Air Pollution 
(RELMAP) is a mass-conserving, Lagrangian model that simulates 
ambient concentrations and wet and dry depositions of SO2, SO,” 
and fine and coarse particulate matter over the eastern United 
States and southeastern Canada (default domain). Discrete puffs of 
pollutants, which are released periodically over the model's 
domain, are transported by wind fields, and subjected to linear 
chemical transformation and wet and dry deposition processes. The 
model, which is generally run for one month, can operate in two 
different output modes. The first mode produces patterns of ambi- 
ent concentration, and wet and dry deposition over the defined 
domain, and the second mode produces interregional exchange mat- 
rices over user-specified source/receptor regions. RELMAP was 
written in FORTRAN IV on the Sperry UNIVAC 1100/82, and 
consists of 19 preprocessor programs that prepare meteorological 
and emissions data for use in the main program, which uses 17 sub- 
routines to produce the model simulations. 


36695 (PB—86-171402/XAB) MPDA-1: meteorological 
processor for diffusion analysis - user's guide. Paumier, J.; 
Stinson, D.; Kelly, T.; Bollinger, C.; Irwin, J.S. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab.). Mar 1986. 
184p. (EPA/600/8—86/011). NTIS, PC A09/MF AO1. 

Version I of the Meteorological Processor for Diffusion 
Analysis (MPDA-1) is a first attempt to provide a processor that 
can organize available meteorological data into a format accessible 
to diffusion analysis. MPMA-1 provides methods for preparing 
three types of data: National Weather Service (NWS) twice-daily 
radiosonde reports, NWS hourly surface observations, and user-sup- 
plied on-site data. To incorporate the surface-scaling parameters, 
the meteorological processor is structured in accordance with cur- 
rent concepts of the idealized states of the planetary boundary 
layer. Profiles of wind velocity, temperature, and the standard devi- 
ations of vertical and lateral wind velocity fluctuations at user-spec- 
ified heights are estimated. The output from MPDA-1 was format- 
ted to accommodate the TUPOS Gaussian-plume model, which 
uses wind fluctuation data to characterize the diffusion parameters. 
Future versions will provide additional output formats to accom- 
modate other popular diffusion estimation models. 
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36696 (PB—86-171527/XAB) Emission factors for equip- 
ment leaks of VOC (volatile organic compound) and HAP 
(hazardous air pollutants). Stelling, J.H.E. (Radian Corp 
Research Triangle Park, NC (USA). sn i98 1986. 8p. 
(RAD —-86-203-024-63-06), NTIS, PC A05/MF AO1. 


The report summarizes the development of emission factors 
for volatile organic compound (VOC) equipment leaks. The back- 
ground information used in emission factor development is re- 
viewed. The estimation techniques for generation of VOC emission 
factors are described and illustrated with an example. The applica- 
tion of the estimation techniques is demonstrated for both VOC and 
hazardous air pollutants (HAPs). 


36697 (PB—86-171600/XAB) Influence of breathing 
mode and activity level on the regional deposition of inhaled 
particles and implications for regulatory standards 

1986). Miller, F.J.; Martonen, T.B.; Menache, M.G-.; 
Graham, R.C.; Spektor, D.M. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Ef- 
fects Research Lab.). Mar 1986. 19p. (EPA/600/D—86/ 
055). NTIS, PC A02/MF AO1. 

Particulate-size-selective sampling is an important consider- 
ation in determining ambient air-quality standards and threshold 
limit values for workplace exposures. Hazard evaluations, as well as 
risk analyses, can benefit from an improved understanding of fac- 
tors affecting regional respiratory tract deposition of particles in 
man. Here, thoracic deposition and its component parts are exam- 
ined, as a function of particulate size, for ventilation rates ranging 
from normal respiration to heavy exercise in individuals who are 
habitual mouth breathers and in those who normally employ orona- 
sal breathing when minute ventilations exceed approximately 35 
Lmin-1. Nonlinear regression techniques were used to fit logistic 
models of the form Y = (1+e alpha+beta log X)-1 to data from 
tests measuring extrathoracic (ET) and tracheobronchial (TB) dep- 
osition. 


36698 (PB—86-171642/XAB) Updating applied diffusion 
models. Weil, J.C. (American Meteorological Society, 
Boston, MA). 1985. 22p. NTIS, PC A02/MF AOl1. 

Most diffusion models currently used in air-quality applica- 
tions are substantially out of date with understanding of turbulence 
and diffusion in the planetary boundary layer. Under a Cooperative 
Agreement with the Environmental Protection Agency, the Ameri- 
can Meteorological Society organized a workshop to help improve 
the basis of such models, their physics and hopefully their perform- 
ance. Reviews and recommendations were made on models in three 
areas: diffusion in the convective boundary layer (CBL), diffusion 
in the stable boundary layer (SBL), and model uncertainty. 
Progress has been made in all areas, but it is most significant and 
ready for application to practical models in the case of the CBL. 
This has resulted from a clear understanding of the vertical struc- 
ture and diffusion in the CBL, as demonstrated by laboratory ex- 
periments, numerical simulations, and field observations. Under- 
standing of turbulence structure and diffusion in the SBL is less 
complete and not yet ready for general use in applications. 


36699 (PB—86-171659/XAB) Diffusion in the stably 
stratified atmospheric boundary layer. Hunt, J.C.R. (Ameri- 
can Meteorological Society, Boston, MA). 1985. 12p. NTIS, 
PC A02/MF AOl1. 

The assumptions, techniques, and methods of improving 
Gaussian plume modeling are briefly reviewed. Then the statistical 
theory for the diffusion of a substance S into a turbulent flow in 
homogeneous and inhomogeneous flows, and neutral and stably 
stratified flows, is introduced. In stably stratified flows, the mixing 
of the temperature and the substance S between fluid elements is of 
critical importance in determining the growth of a plume, so that 
the plume’s depth is not in general determined by the displacements 
of fluid elements through the source, not by the conventional La- 
grangian statistics. But the plume depth, far downwind of the 
source, can be related to the local thermal diffusivity in the atmos- 
pheric boundary layer. The conditions are deduced under which 
this result can be used in stable conditions. The structure of turbu- 
lence in the stable boundary layer (SBL) is discussed. 
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36700 (PB—86-171667/XAB) Estimation of atmospheric 
boundary-layer parameters for diffusion applications. van 
Ulden, A.P.; Holtslag, A.A.M. (American Meteorological 
Society, Boston, MA). 1985. 15p. NTIS, PC A02/MF AO0O1. 

The paper gives the outline of a meteorological preprocessor 
for air-pollution modeling. It is shown how significantly more in- 
formation can be extracted from routinely available measurements 
than the traditional Pasquill stability classes and power law wind 
speed profiles. Also, it is shown how additional special measure- 
ments--if available--can be accommodated. The methods are primar- 
ily intended for application in generally level, but not necessarily 
homogeneous terrain. The improved characterization of the state of 
the planetary boundary layer allows a more-modern and probably 
more-accurate description of diffusion. The paper is an extended 
version of an introductory paper presented during the Workshop 
on Updating Applied Diffusion Models in Clearwater, Florida, Jan- 
uary 1984. 


36701 (PB—86-172095/XAB) Preliminary assessment of 
hazardous-waste t as an air-pollution-control tech- 
nique. Final report, 25 July 1983-31 July 1984. Spivey, J.J.; 
Allen, C.C.; Green, D.A.; Wood, J.P.; Stallings, R.L. (Re- 
search Triangle Inst., Durham, NC (USA)). Mar 1986. 276p. 
(RTI—472U-2500-15). NTIS, PC A13/MF AOl1. 

The report evaluates twelve commercially available treat- 
ment techniques for their use in removing volatile constituents from 
hazardous and potentially hazardous waste streams. A case study of 
the cost of waste treatment is also provided for each technique. 
The results show that air stripping or evaporation coupled with 
carbon adsorption of the off gases; steam stripping; and batch distil- 
lation are the most widely applicable pretreatment techniques. The 
cost-effectiveness of pretreatment varies widely with waste-stream 
characteristics and type of pretreatment, with typical values being 
between $55 and $1,800 per megagram of volatile removed. 


36702 (PB—86-174059/XAB) Status of the EPA (Envi- 
ronmental Protection Agency) spray-painting transfer-efficien- 
cy research program. Published paper, May 1984-February 
1986. Darvin, C.H.; Kennedy, K.C. (Centec Corp., Reston, 
VA (USA)). Mar 1986. 15p. NTIS, PC A02/MF AO1. 

The paper gives the status of a 5-year EPA research pro- 
gram on spray-painting transfer efficiency. The objective of the 
program has been to develop a laboratory transfer-efficiency meas- 
urement method, with the ultimate goal of a production-line-stand- 
ardized transfer efficiency method. The EPA program was de- 
signed and initiated to develop the necessary background and re- 
search data to permit development of a standardized transfer-effi- 
ciency test method. To ensure as broad participation in the pro- 
gram as possible, numerous sources in the industry were contacted 
and their assistance solicited where possible. In numerous instances 
equipment, personnel, and facilities were donated to support the 
program. Three systems are discussed: air-atomized conventional, 
air-atomized electrostatic, and airless spray. 


36703 (PB—86-174596/XAB) Reference methods for 
measuring airborne man-made mineral fibres (MMMF). Envi- 
ronmental health series. (World Health Organization, Co- 
en (Denmark). Regional pre for ‘Tesepe) 1985. 
59p. H—4). NTIS, PC A04/MF A 
The WHO/EURO Technical hee on Monitoring and 
Evaluating Airborne MMMF, consisting of experts from six coun- 
tries, has developed an international reference scheme to harmonize 
evaluation, fibre-counting and sizing procedures and to assess 
counting differences between laboratories participating in the 
scheme. The volume summarizes the progress made on the scheme 
in harmonizing fibre-counting levels by the use of standard evalua- 
tion procedures and regular interlaboratory sample exchanges. Also 
included are the reference methods for monitoring concentration of 
fibres using a phase-contrast optical microscope and for determin- 
ing size of fibres using a scanning electron micoscope. 


36704 (PB—86-175106/XAB) National air audit system 
guidance manual for FY 1986 - FY 1987. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards). Dec 1985. 
302p. (EPA/450/2—85/008). S, PC A14/MF AO1. 
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The purpose of developing national air-audit-system guide- 
lines is to establish standardized criteria for EPA Regions to follow 
when auditing State air program activities. The document, prepared 
jointly by the State and Territorial Air Pollution Program Adminis- 
trators (STAPPA), the Association of Local Air Pollution Control 
Officials (ALAPCO), and the Environmental Protection Agency, 
provides national air audit guidelines for air quality planning and 
SIP activities, new source review, compliance assurance, air moni- 
toring, and vehicle inspection and maintenance programs. 


36705 (PB—86-175544/XAB) Effects of air pollution on 
forests: a critical review. McLaughlin, S.B. (Oak Ridge Na- 
— Lab., TN (USA)). 1985. 26p. NTIS, PC A03/MF 

Atmospheric pollution attributed to increased combustion of 
fossil fuels has been implicated as a likely contributing factor in ob- 
served changes to forests in North America and Europe. Uncertain- 
ties surrounded the mechanisms and specific causes for these 
changes have prompted intensified interest in research on air-pollu- 
tion effects on forests. Major objectives of the review are: To pro- 
vide a conceptual and historical perspective against which today’s 
problems, concerns, and approaches can be evaluated; To evaluate 
evidence of changes in growth and vitality of some tree species in 
today’s forests; To compare levels of principal atmospheric pollut- 
ants in Europe and the U.S.; To describe mechanisms, pathways, 
and concentration thresholds for effects of principal pollutants on 
tree growth and physiology; To summarize current evidence for 
the role of pollution in observed forest declines; and To provide 
some perspectives on future research in this area. 


36706 (PB—86-175692/XAB) Preliminary evaluation 
studies with the Regional Acid Deposition Model (RADM). 
Interim report, 1 January 1985-31 December 1985. (National 
Center for Atmospheric Research, Boulder, CO (USA)). 
Mar 1986. 207p. NTIS, PC A10/MF AO1. 

This report focuses on the findings of preliminary evaluation 
studies of the NCAR Regional Acid Deposition Modeling System 
(RADM). Current efforts in evaluating the gas-phase chemistry 
submodel have met with significant success. An understanding of 
the smog-chamber databases has also been developed. Due to the 
lack of adequate observation data, evaluations of aqueous-phase 
chemistry and dry-deposition submodels have not been possible. 
The cloud process submodel is consistent with the available but 
small data set. Preliminary evaluation of the full RADM system, 
meteorology and chemical deposition using OSCAR data has 
achieved initial success, though it is far from being conclusive. 
Much larger and extensive databases are required to thoroughly 
test this system. MM4 has shown considerable skill in forecasting 
the OSCAR IV meteorology. RADM forecasts of sulfate and ni- 
trate wet deposition for the first day of OSCAR IV are also quite 
good. The RADM-simulated three-dimensional chemical species 
distributions are very consistent with preliminary data measured by 
NCAR under a separate program. The first test of RADM’s ability 
to analyze what if studies with hypothetical reductions in sulfur 
emissions is demonstrated. The findings confirm the complexity of 
directly observing potential benefit from emissions reductions. 


36707 (PB—86-175999/XAB) Supercritical fluid extrac- 
tion of particulate and adsorbent materials. Report for Febru- 
ary 1984-January 1985. Wright, B.W.; Smith, R.D. (Pacific 
Northwest Labs., Richland, WA (USA)). Mar 1986. 79p. 
NTIS, PC A05/MF A0O1. 

The report is a summary of work performed by PNL on the 
extraction of semivolatile organic materials (SVOCs), for example, 
polynuclear aromatic compounds, from various adsorbents and en- 
vironmental matrices, using supercritical fluids (SCFs) as extrac- 
tants. The results of the work show that supercritical fluids are ef- 
fective extractants for many SVOCs, and are often competitive 
with conventional Soxhlet extraction. Advantages of SCFs over 
conventional methods include higher extraction efficiency, more 
rapid extraction, and reduced decomposition of thermally labile 
compounds. 
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36708 (PB—86-176005/XAB) Apparent reaction products 
desorbed from Tenax used to ambient air. Walling, 
J.F.; Bumgarner, J.E.; Driscoll, D.J.; Morris, C.M.; Riley, 
A.E. (Environmental Protection A y, Research Triangle 
Park, NC (USA). Environmental Monitoring and Systems 
Lab.). 1986. 9p. (EPA/600/J—86/001). NTIS. PC A02/MF 
A0l. 


Ambient air was sampled using distributed-air-volume sets of 
tandem Tenax beds at several locations. Apparent concentrations at 
some sites were ill-behaved. Significant amounts of materials some- 
times appeared on back beds where that would not be expected 
from retention volume estimates. Contamination and operating 
errors cannot explain the observations. Unidentified chemical reac- 
tions during sampling and/or thermal desorption are implicated. 
Reactions observed or reported in laboratory situations during sim- 
ulated sampling or thermal desorption yield products of the kinds 
observed in these atmospheric samples. 


36709 (PB—86-176013/XAB). EPA/ORD/RTP (Envi- 
ronmental Protection Agency, Office of Research and Devel- 
opment, Research Triangle Park) asbestos program support 
for the OTS (Office of Toxic og asbestos-in-schools 
program. Final report. Beard, M E. (Environmental Protec- 
tion Agency, Research Triangle Park, 3 NC (USA). Environ- 
mental Monitoring and S Lab.). Mar 1986. 10p. 
(EPA/600/D—86/058). NTIS, PC A02/MF AO1. 

An overview of the EPA/ORD/RTP Asbestos program 
support for the OTS Asbestos-in-Schools Program is given. The 
program includes (1) a bulk sample asbestos analysis audit program, 
(2) an intercomparison of three measurement methods for airborne 
asbestos, (3) the development of audit materials for airborne asbes- 
tos measurement methods, and (4) the development of guidance for 
post-abatement asbestos air monitoring. 


(PB—86-176039/XAB) EPA (Environmental Pro- 

Agency) program to demonstrate mitigation measures 
for indoor radon: initial results. Published paper, September 
1984-February 1985. Henschel, D.B.; Scott, A.G. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Air and Energy Engineering Research Lab.). Apr 
og 16p. (EPA/600/D—86/060). NTIS, PC A02, 


The paper gives initial results of an EPA program to demon- 
strate mitigation measures for indoor radon. EPA has installed 
radon mitigation techniques in 18 concrete block basement homes 
in the Reading Prong area of eastern Pennsylvania, all designed to 
demonstrate techniques that would have low to moderate installa- 
tion and operating costs. Where major openings in the block walls 
can be closed effectively, suction on the wall voids has proved to 
be extremely effective. However, where major openings within the 
walls are inaccessible, it is more difficult and/or more expensive to 
develop adequate suction on the void network, and performance is 
reduced. Testing is continuing to demonstrate how to achieve high 
performance with wall suction in homes with such difficult-to-close 


oe eam Implications of a gradient 
deposition 


in acid and ion across the northern Great Lakes 
eS G.E.; Loucks, O.L. (Environmental Protection 

Duluth, MN (USA). Environmental Research 
ta) oss. llp. (EPA/600/J—86/002). NTIS, PC A02/ 


ae precipitation pH, 1979-1982, declines from west to 
east from 5.3 to 4.3 along a cross section of sites in Minnesota, Wis- 
ae ae ee eee 
and geographic pattern of anthropogenic acid precursor emissions 
and reaction products (SO,-2, NO;~, H*, NH,*) that increase from 
west to east. Except for higher concentrations of Ca** and Mg* 
observed at one site in the cultivated area of southwestern Minne- 
sota, the contribution of soil-related metal cations to the total ions 
in solution is small (17%) and relatively uniform across the region. 
Significant seasonal and geographic patterns in precipitation chem- 
istry and deposition values are observed. Close correspondence of 
the sums of strong acid anions with the sums of hydrogen and am- 
monium ions in precipitation is observed, indicating anthropogenic 
sources of sulfur and nitrogen oxides. 
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36712 (PB—86-176070/XAB) Modification and evalua- 
tion of a thermally desorbable passive sampler for volatile or- 
ganic compounds in air. Coutant, R.W.; Lewis, R.G.; Mulik, 
J.D. (Battelle Columbus Labs., OH (USA)). 1986. 6p. NTIS, 
PC A02/MF AO1. 

The effect of fluctuating concentration on the sampling rate 
of a thermally reversible passive sampler is discussed, and guide- 
lines are presented for minimizing the error associated with this 
phenomenon. A modified passive sampler developed using these 
guidelines is described, and results of laboratory tests of this device 
are given. 


36713 (PB—86-176120/XAB) Inhalation exposure in the 
home to volatile organic contaminants of drinking water. An- 
delman, J.B. (Pittsbur, Univ., PA (USA). Graduate 
— of Public Health). 1985. 20p. NTIS, PC A02/MF 
AOl. 

These field studies show that indoor air concentrations of 
volatilized trichloroethylene (TCE) can be substantial when TCE- 
contaminated water is used domestically. Using a model shower, in- 
creases in TCE water concentrations, water temperature and drop 
path (time) increased the steady-state air TCE concentrations. Vol- 
atilization was incomplete and the rates were comparable to pre- 
dicted ones. Indoor air models show that the inhalation route of ex- 
posure for such chemicals has the potential for being much greater 
than by direct ingestion. This should be considered in developing 
regulations to limit adverse health impacts from contaminants of 
potable water. 


36714 (PB—86-176146/XAB) Historic emissions of 
sulfur and nitrogen oxides in the United States from 1900 to 
1980 (journal version). Gschwandtner, G.; Gschwandtner, 
K.; Eldridge, K.; Mann, C.; Mobley, D. (Pacific Environ- 
mental Services, Inc., Durham, NC (USA)). 1986. 13p. 
NTIS, PC A02/MF AO1. 

The paper gives estimates of historic emissions of SOx and 
NOx for each state of the coterminous U.S. The emissions were es- 
timates by individual source category on the state level from 1900 
to 1980 for every fifth year and for 1978. The source categories in- 
cluded power plants, industrial boilers, industrial processes, com- 
mercial and residential heaters, natural gas pipelines, highway vehi- 
cles, off-highway diesel engines, and all other anthropogenic 
sources. These emissions were calculated from statistics indicative 
of fuel consumption or industrial output, estimations of average 
statewide fuel properties, and estimations of emission factors specif- 
ic to each source category over time. The emission estimates were 
then aggregated to show the emission trends on a state, regional, 
and national scale. The trends are presented by source category and 
by major fuel type. The emission estimates allow temporal and re- 
gional trend comparisons between the emissions and chemical and 
biological effects trends derived in other studies. 


(PB—86-176351/XAB) Hood system design for 
capture of process fugitive particulate emissions. Published 
pee. ae” E.R.; Coy, D.W.; Spivey, J.J.; Cesta, T.; 

D.L. (Research Triangle Inst., Durham, NC 
(USA) 1986. llp. NTIS, PC A02/MF AOI. 

The paper discusses a technical manual whose emphasis is on 
the design and evaluation of actual hood systems used to control 
various fugitive particulate emission sources. Engineering analyses 
of the most-important hood types are presented to provide a con- 
ceptual understanding of the design process, consisting of identifica- 
tion of source parameters, calculation procedures, and techniques 
for evaluating hood performance. Some of the design techniques 
have been introduced in technical papers by Hatch Associates and 
are formalized in the manual. Case studies of actual hood systems 
not only illustrate the application of these design methods, but also 
identify their limitations. Several of the case studies are from the 
files of Hatch Associates and provide unique insight into the diag- 
nosis of an existing system. The purpose of the manual is to provide 
regulatory officials with a reference guide on the design and eval- 
uation of hood systems to capture process fugitive particulate emis- 
sions. 
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36716 (PB—86-176369/XAB) User-friendly screening 
model for point-source impact assessment. Turner, D.B. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Amaee Sciences Research Lab.). Apr 
bey 19p. (EPA/ 


/D—86/062). NTIS, PC A02/MF 


A user-friendly air-quality-simulation screening model coded 
in FORTRAN is described and sample use is shown for point- 
source impact assessment. The model was developed and tested on 
a personal computer and can be run interactively on a mainframe. 
Any of five dispersion techniques: (1) wind fluctuations, (2) Briggs 
urban, (3) Briggs rural, (4) Pasquill-Gifford, or (5) Brookhaven can 
be used. Plume rise can be calculated either by Briggs 1975 tech- 
niques, currently included in models used for regulatory purposes, 
or by techniques which calculate plume rise layer-by-layer and con- 
sider partial penetration. Maximum ground-level concentration 
downwind or concentrations at specific locations can be estimated. 
Receptor locations can be specified in four ways: (1) specific down- 
wind distance, (2) downwind and crosswind location, (3) distance 
and azimuth from the source, or (4) Cartesian coordinates of both 
source and receptor. The model provides ground-level estimates for 
a single stack or ground-level source. 


36717 (PB—86-176401/XAB) Summary of the 1984 EPA 


E.W.; Logan, T.J.; Midgett, M.R. (Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environ- 
mental Monitoring and S Lab.). Feb 1986. 44p. 
(EPA/600/4—86/005). NTIS, PC A03/MF A0O1. 

In 1984, the Quality Assurance Division conducted the Na- 
tional Audits for Stationary Source Test Methods. The audit mate- 
rials consisted of: a calibrated orifice for Method 5 (DGM only), 
five simulated liquid samples each for Method 6 (SO2) and Method 
7 (NOx), two coal samples for Method 19A, and a disposable gas 
cylinder for Method 3 (Orsat analyzer). Participating laboratories 
sent their data to the Source Branch and, in return, received a writ- 
ten report comparing their results to EPA’s. In the Method 5 audit, 
the mean value for all participants differed by 3.1% from the ex- 
pected (EPA) value. For the Method 6 audit, the average mean dif- 
fered by 3.8% from the expected value, and in the Method 7 audit 
the average mean differed by 3.2%. In the two coal audits, the pa- 
rameters measured were sulfur, moisture, ash, and Btu content. On 
the average for the sulfur analysis, 82% of the participants meas- 
ured within 10% of the expected value; for Btu, 97% of the partici- 
pants measured within 10% of the expected value. In the Method 3 
audit, each parameter had only one concentration. The mean for 
CO. was 1.5% from the expected value. The mean for 02 was 
2.1%. 


36718 (PB—86-176773/XAB) Yield response of head let- 
tuce (Lactuca sativa 1.) to ozone. Temple, P.J.; Taylor, O.C.; 
Benoit, L.F. (California Univ., Riverside (USA). Statewide 
Air Pollution Research Center). 1986. 8p. NTIS, PC A02/ 
MF AOl1. 

Head lettuce (Lactuca sativa L. cv Empire) was grown in 
the field and exposed in open-top chambers to proportional incre- 
ments of ozone (Os) from full charcoal filtration (CF) to twice am- 
bient Os concentrations(NF x 2.0). Severe foliar injury developed 
on young plants exposed to Os concentrations 1.7 and 2.0 times 
greater than ambient (seasonal 7 hr means of 0.104 and 0.128 ppm, 
respectively). These exposure levels also reduced total head weight 
13 and 35%, respectively, compared with CF plants. Marketable- 
sized head weight was reduced 21 and 80%, respectively. 


36719 (PB—86-176955/XAB) Effects of ozone and sulfur 
dioxide on cotton growth and quality. Final report, 14 Sep- 
tember 1083-14 March 1985. Brewer, R.F. (California Univ., 
Riverside (USA). t. of Botany and Plant Sciences). 15 
Jan 1985. 38p. NTIS, A03/MF AO1. 

In a two-year study, two varieties of cotton, Acala SJ-2 and 
Acala SJC-1, were exposed to SO: and ambient oxidants alone and 
in combination using open-top field chambers. Two levels of SO:, 
0.05 ppm and 0.10 ppm were applied for six hours per day, four 
days per week. SO2 at 0.10 ppm reduced yields of SJ-2 cotton in 
both ambient and filtered air. SO. at 0.10 ppm in combination with 
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ambient oxidants reduced yield of SJC-1 cotton by 16% in the 
second year. SO: in filtered air did not reduce SJC-1 cotton yield. 
No changes in cotton quality were observed. Poor growing condi- 
tions during the first year and a severe infestation of verticillium, a 
soil borne fungal disease, during the second year may have ob- 
scured the impact of air pollution on yields. 


36720 (PB—86-177193/XAB) Test of a theoretical com- 
muter exposure model to vehicle exhaust in traffic. Flachs- 
bart, P.; Ah Yo, C. (Hawaii Univ., Honolulu (USA)). Apr 
1986. 19p. NTIS, PC A02/MF AO1. 

A theoretical model of commuter exposure is presented as a 
box or cell model with the automobile passenger compartment rep- 
resenting the microenvironment exposed to CO concentrations re- 
sulting from vehicle exhaust leaks and emissions from traffic. Equa- 
tions that describe this situation are developed and discussed. The 
model is evaluated according to predictive power, explanatory 
power when compared to a more-parsimonious model, and the in- 
fluence of initial CO concentrations inside a vehicle's passenger 
compartment. The model is shown to have relatively high predic- 
tive power and excellent explanatory power when compared to the 
more-conservative model. 


36721 (PB—86-177201/XAB) Field validation of the 
Volatile Sampling Train (VOST) protocol. Logan, 
T.J.; Fuerst, R.G.; Midgett, M.R.; Prohaska, J. (Environ- 
mental Protection Agency, Research Triangle Park, = 
(USA). Environmental Monitoring and Systems Lab.). A 
i 18p. (EPA/600/D—86/070). NTIS, PC A02, 
AOl. 

With the development of the Volatile Organic Sampling 
Train (VOST) Protocol (February 1984) to measure organic emis- 
sions from hazardous-waste incinerators, a wide variety of com- 
pounds were collected and analyzed. Because its use is currently 
being recommended by regulatory agencies to measure emissions 
for compliance determinations, the VOST Protocol was subjected 
to a methods-validation study. This paper documents the results of 
the VOST field-test validation. Because of the variety of organic 
compounds to which this method will inevitably be applied, the 
almost unlimited number of permutations that could be conceived 
made a comprehensive validation impractical. Nevertheless, five or- 
ganic compounds with boiling points in the approximate range of 
30 to 100 C were chosen to be used in the validation study. They 
were: trichlorofluoromethane, chloroform, carbon tetrachloride, 
benzene, and tetrachloroethylene. This paper discusses the sampling 
and analytical results when those five compounds were spiked into 
and collected from the gas stream of a hazardous-waste incinerator. 
Precision as measured by Relative Std Deviation was less than 5%. 
Accuracy as measured by % recovery was above 90%. 


36722 (PB—86-177532/XAB) Ambient monitoring for 
PCB after remedial! cleanup of two landfills in the Blooming- 
ton, Indiana area. Sgontz, D.L.; Howes, J.E. (Battelle Co- 
lumbus Labs., OH (USA)). Mar 1986. 90p. NTIS, PC A05/ 
MF AOl1. 

A monitoring program was conducted to determine PCB 
levels in ambient air on and in the vicinity of two landfills at which 
interim remedial cleanup measures were performed. The landfill 
sites are in the Bloomington, Indiana area. The sampling locations 
and methods used were the same as employed in a pre-cleanup 
monitoring program conducted during June and July, 1983. Moni- 
toring data obtained at former hot spots (on the sites where ex- 
posed capacitors were visible) showed a marked reduction from the 
pre-cleanup monitoring levels. However, PCB concentrations meas- 
ured at downwind locations at the site boundaries during the pre- 
and post-cleanup monitoring were approximately the same. Coliect- 
ed monitoring conducted during the study showed that both the 
low- and high-volume sampling methods yielded reliable, reproduc- 
ible measurements of airborne PCB levels. 


36723 (PB—86-177557/XAB) Multimedia technical sup- 
port document for the ethanol-for-fuel industry. Final report, 
1981-1985, (Environmental Protection Agency, Washington, 
DC (USA). Industrial Technology Div.). Apr 1986. 260p. 
(EPA/440/1—86/093). NTIS, PC ‘A12/MF AOI. 
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The Multimedia Technical Support Document presents the 
technical data base developed by the Industrial Technology Divi- 
sion of EPA for the ethanol-for-fuel point source category. Data 
were originally collected between 1979 and 1981 with the intent of 
using them as the basis for proposing effluent limitations guidelines. 
However, in early 1982, an EPA policy decision was made to de- 
velop guidance for the Ethanol-for-Fuel industry instead of effluent 
limits. The decision was made because of the decline in the growth 
of the industry when foreign crude oil became more available and 
the fuel shortage was somewhat abated. The document discusses 
various source of pollution generated from the ethanol-for-fuel fa- 
cilities on a multimedia basis: for air, water, and solid waste. Also, 
various pollutants of concern associated with media waste stream 
are listed. 


96724 Oe ee an Acid deposition, trace con- 
taminants, and their indirect human health effects: research 
needs, Quinn, S.O.; Bloomfield, N. (New York State Dept. 
of Environmental Conservation, Albany (USA)). Mar 1986. 
89p. NTIS, PC A05/MF A0O1. 

A workshop to examine the research needs for acidic deposi- 
tion, trace contaminants, and their indirect human health effects 
was held in the Adirondack Mountains of NY, June 19-22, 1984. 
The purpose of the workshop was to: review the current knowl- 
edge base; and propose a research agenda concerning the relation- 
ship between acidic deposition and altered biogeochemical cycling 
of trace contaminants, as related specifically to increased human ex- 
posure (post-deposition). Working groups in atmospheric processes, 

i hemistry, bioaccumulation, and human health effects devel- 
oped state-of-the-art summaries concerning acidic deposition ef- 
fects, summarized known and unknown aspects of the acidic depo- 
sition phenomenon and identified research needs. 


36725 pace ngee Significance of nonlinear- 
ity between emissions and depositions of acidic pollutants. 
Mitchell, J.R.; Williams, M.L. (Warren Spring Lab., Steven- 
—< ¢ (UK). 1985. 19p. (LR—-347(AP)M). NTIS, PC A04/ 


¥ common feature of many models describing the long- 
range transport of air pollution is the assumption that the rate at 
which rainfall removes the pollutant is proportional to the concen- 
tration. This assumption, coupled with the linear mechanism of dry 
deposition, results in a model that will thus predict a linear relation- 
ship between emissions and total deposition of acid species. Investi- 
gation of the validity of this gross simplification of an extremely 
complicated physical and chemical process is clearly very impor- 
tant. In this report, a simple and arbitrary procedure is adopted to 
introduce a degree of nonlinearity into a well-known model. It is 
shown that this procedure has relatively little effect on long-term 
average depositions, and that the model consequently predicts that 
reductions in emissions will be accompanied by proportionate re- 
ductions in depositions. 


36726 (PB—86-179694/XAB) Program to calculate size- 

particulate emissions for mobile sources - a user's 
guide. (Energy and Environmental Analysis, Inc., Arlington, 
VA (USA)). Aug 1985. 102p. NTIS, PC AG A06/MF AOl. 

The report provides documentation for a computer program 
for calculating the size-specific particulate emissions from mobile 
sources in a given geographic area. The documentation includes de- 
tailed explanations of inputs and outputs, program structure, and 
default data. The report includes copies of the source code, data 
file, and some sample runs. 


36727 (PB—86-179702/XAB) — to calculate size- 
specific particulate emissions for sources. Software. 
Adler, J. (Environmental emetes ac Agency, Ann Arbor, 
MI (USA). Emission — a Div.). Nov 1984. 
vp. NTIS, PC A0S5/MF AO1 

The methodology and sources of data for the program are 
described in detail in the report, Size Specific Total Particulate 
Emission Factors for Mobile Sources, prepared in August, 1984 for 
EPA by EBA. The report describes the calculation of particulate 
emission factors for each of the six vehicle classes used in the pro- 
gram. It also provides emission factors for each major type of par- 
ticulate (lead, organic, sulfate, and diesel composite). The program 
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inputs and format are designed to parallel those found in MOBILE 
3. User inputs include scenario year, vehicle speed, driving condi- 
tions, and particle size range. By setting control flags the user can 
elect to replace the default data with locality specific 
data...Software Description: The program is written in the FOR- 
TRAN programming language for implementation on an Amdahl 
5860 computer using the MTS operating system. 


36728 (PB—86-179736/XAB) Outdoor smog-chamber ex- 
periments: reactivity of methanol exhaust. Jeffries, H.E.; 
Sexton, K.G.; Holleman, M.S. (North Carolina Univ., 
Chapel Hill (USA). Dept. of Environmental Sciences and 
Engineering). Sep 1985. 227p. NTIS, PC A11/MF AOl1. 

The purpose of the report was to provide an experimental 
smog-chamber database especially designed to test photochemical 
kinetics mechanisms that would be used to assess the effects of 
methanol fuel use in automobiles. The mechanisms would be used 
in urban air-quality control models to investigate the advantages of 
large-scale use of methanol fuel in automobiles. The smog-chamber 
experiments were performed during three summer months. They 
have been added to the existing UNC database for photochemical 
mechanism validation and testing, bringing the total number of dual 
experiments in the database to over 400. Three different hydrocar- 
bon mixtures were used: a 13-component mixture representing syn- 
thetic automobile exhaust; an 18-component mixture representing 
synthetic urban ambient hydrocarbons; and a 14-component mixture 
derived from the synthetic automobile exhaust by the addition of n- 
butane. Three different synthetic methanol-exhaust mixtures were 
used: 80% methanol/10% formaldehyde; and 100% methanol. 


36729 (PB—86-179744/XAB) Outdoor smog chamber ex- 
periments: reactivity of methanol exhaust. Part 2. Quality as- 
surance and data processing system description. Jeffries, 
H.E.; Sexton, K.G.; Kamens, R.M.; Holleman, M.S. (North 
Carolina Univ., Chapel Hill (USA). Dept. of Environmental 
ae and Engineering). Sep 1985. 211p. NTIS, PC A10/ 
The report describes the Quality Assurance and Data Proc- 
essing procedures and systems used at the UNC Outdoor Smog 
Chamber Facility. The primary product of research conducted at 
this facility is information in the form of measurements of reactants 
and products in photochemical systems and measurements of the 
critical parameters that influence the chemical transformations 
system. Generating useful data begins with understanding the goals 
of the project and the special needs and concerns of conducting a 
successful smog-chamber operation. The system components are de- 
signed to collect, transfer, process, and report accurate, high-resolu- 
tion data without loss or distortion. The system components in the 
Quality Assurance and Data Processing system are: people, hard- 
ware, software, checklists, and data bases. Quality-assurance checks 
are made at every level of the program. Pressurized gas-tank and 
liquid mixtures were used to establish experimental conditions of 
HC assuring consistency throughout the program. Several NBS 
traceable standards and liquid injections into the chamber used for 
calibration have been intercompared and show good agreement. 


36730 (PB—86-179785/XAB) Meteorological and related 

land-use data for use in photochemical air pollution models. 
D.; Timmis, R.J. (Warren Sp Lab., Stev 

(UR). ioe. Sip. 8ip. (LR—546(AP)M). IS, PC A06, 


The report examines the uses and importance of meteorolog- 
ical and related land-use data in photochemical air-pollution 
models. The important types of models and their meteorological re- 
quirements are described. The sensitivity of models to different me- 
teorological parameters is discussed. The ways in which data on in- 
dividual meteorological elements is prepared for models is summa- 
rized, and the restrictions imposed by data availability are noted. 


36731 (PB—86-181161/XAB) Air Toxics Information 

bibliography of health effects and risk assess- 

information. Interim report. Pelland, A.S.; Post, B.K.; 

Mead, R.C. (Radian Corp., Research Triangle Park, NC 

(USA)). 23 Jul 1984. 74p. (RAD—84-240-016-52-05). NTIS, 
PC A04/MF AO1. 
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The document provides state and local air agencies and 
other Clearinghouse users with citations to selected publications 
pertaining to health effects and risk assessment of toxic pollutants. 
These documents were published by the following four agencies: 
National Academy of Sciences, the World Health Organization, the 
National Cancer Institute of Occupational Safety and Health of the 
Centers for Disease Control. In selecting references for inclusion in 
the bibliography, emphasis was placed on documents published 
since 1974 which reported health effects of toxic or potentially 
toxic pollutants that can be emitted into the air and assessments of 
risks of these pollutants. Most documents focus on one or more 
toxic or potentially toxic chemicals, and a few focus on exposure to 
toxic substances in a particular industry. While ambient air expo- 
sure was the focus, references on occupational exposure and expo- 
sure via drinking water were also included. Summaries and compi- 
lations emphasizing analyses of information on pollutants rather 
than results of individual toxicity or health effects tests were in- 
cluded to keep the bibliography a manageable size. 


(PB—86-181310/XAB) TUPOS: a multiple-source 


comp, Inc., Costa Mesa, CA (USA)). Apr 1986. 170p. 
NTIS, PC A08/MF AOl. 

TUPOS and its postprocessor, TUPOS-P, form a Gaussian 
model that resembles MPTER but offers several technical improve- 
ments. TUPOS estimates dispersion directly from fluctuation statis- 
tics at plume level and calculates plume rise and partial penetration 
of the plume into stable layers using vertical profiles of wind and 
temperature. The model user is thus required to furnish meteoro- 
logical information for several heights above-ground in a separate 
input file. TUPOS can be used for short-term (hours to days) 
impact assessment of inert pollutants from single or multiple 
sources and can be expected to have greatest accuracy for locations 
within 10 km of the source. Although TUPOS will make computa- 
tions for receptors having any ground-level elevation, it is not in- 
tended as a complex terrain model, but rather as a model for calcu- 
lations over flat or gently rolling terrain. TUPOS will optionally 
treat buoyancy-induced dispersion but does not include building 
downwash, deposition, or fumigation. 


36733 (PB—86-181328/XAB) Tupos-p: a program for 
analyzing hourly and partial concentration files produced by 
TUPOS. Final report. Turner, D.B.; Chico, T.; Catalano, 
J.A. (Aerocomp, Inc., Costa Mesa, CA (USA)). Apr 1986. 
107p. NTIS, PC A06/MF AO1. 

TUPOS-P is a post-processor program for analyzing concen- 
tration files produced by the air-quality dispersion model TUPOS. 
The program reads either hourly concentration or hourly partial- 
concentration files and provides the following output: Hourly con- 
centration summaries, Averaging period concentration summaries, 
and High-five concentration tables for five averaging times (1-hr, 3- 
hrs, &-hre, 24-hrs, and an averaging time selected by the user). If 
the concentration file being read consists of partial contributions, 
the user may request hourly contribution summaries and averaging 
period contribution summaries for up to 25 significant sources. 
Much of the printed output is optionally available so that unneeded 
output volume is avoided. 


(PB—86-182409/XAB) Environmental 


Data supplement. january 
Castaldini, C.; DeRosier, R.; hog ene LR. (Acurex 


Corp., Mountain View, CA (USA). Ener and Environ- 
mental Div.). Feb 1986. 253p. (A —83-139/EE- 
VOL-2). NTIS, PC A12, AOl. 

The report discusses emission results from comprehensive 
flue-gas sampling of a gas- and oil-fired industrial boiler equipped 
with Exxon’s Thermal DeNOx Ammonia Injection Process for 
NOx reduction. Comprehensive emission measurements included 
continuous monitoring of flue gas emissions; source assessment sam- 
pling system (SASS) tests; EPA Method 5/17 for solid and con- 
densible particulate emissions and ammonia emissions; controlled 
condensation system for SO2 and SO3; and N2O emission sampling. 
Ammonia injection at a NH3/NO molar ratio of 2.52 gave a NOx 
reduction of 41% from an uncontrolled level of 234 ppm to a con- 
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trolled level of 137 ppm. NH3 emissions increased from 11 ppm for 
the baseline to an average of 430 ppm for ammonia injection. Ni- 
trous oxide, N2O, was reduced 68% from a 50 ppm baseline level 
to a 17 ppm controlled level. Total particulate emissions increased 
by an order of magnitude from a baseline of 17.7 ng/J to a con- 
trolled level of 182 ng/J. 


36735 (PB—86-183076/XAB) Field evaluation of hazard- 
ous-waste pretreatment as an air-pollution-control 

Report for April 1984-May 1985. Allen, C.C.; Simpson, S.; 
Brant, G. (Research Triangle Inst., Durham, NC (USA)). 
Apr 1986. 216p. NTIS, PC A10/MF AO1. 

Three commonly practiced commercial treatment processes 
were investigated for the removal of volatile organic compounds 
(VOCs) from hazardous waste: thin-film evaporation, steam strip- 
ping, and fractional distillation. The data collected included limita- 
tions of the treatment technology, the VOC removal effectiveness, 
the characteristics of residuals, and cost information. Three thin- 
film evaporators were evaluated, each treating different types of 
wastes. There was a large variation in the amount of highly volatile 
compounds removed by the technique, depending upon the boiling 
temperature of the waste stream. Four waste streams were treated 
in a batch-steam stripper. Over 90% VOC removal was obtained in 
all four cases. Two aqueous/organic waste streams were treated 
using fractional distillation and over 90% VOC removal was ob- 
tained in both cases. 


36736 (PB—86-183290/XAB) Environmental assessment 
of an enhanced-oil-recovery steam generator equipped with a 
low-NOx burner. Volume 2. Data supplement. Final report, 
January 1984-January 1985. Castaldini, C.; Waterland, L.R.; 
Lips, H.I. (Acurex Corp., Mountain View, CA (USA). 
Energy and Environmental Div.). Feb 1986. 157p. 
(ACUREX/TR—84-161/EE). NTIS, PC A08/MF AO1. 

The report is a compendium of detailed test sampling and 
analysis data obtained in field tests of an enhanced-oil-recovery 
steam generator (EOR steamer) equipped with a MHI PM low- 
NOx crude oil burner. Test data reported include equipment cali- 
bration records, steamer operating data, and complete flue-gas emis- 
sion results. Flue-gas emission measurements included continuous 
monitoring for criteria pollutants; onsite gas chromatography (GC) 
for volatile hydrocarbons (C1-C6); Methods 5/8 sampling for partic- 
ulate and SO. and SOs; emissions; source assessment sampling 
system (SASS) for total organics in two boiling-point ranges (100 
to 300 C and = 300 C), organic compound category information 
using infrared spectrometry (IR), and specific quantitation of the se- 
mivolatile organic priority pollutants using gas chromatography/ 
mass spectrometry (GC/MS); Andersen impactor train measure- 
ments of emitted particle-size distribution; and N2O emissions by 
gas chromatography/electron-capture detector (GC/ECD). 


36737 (PB—86-183308/XAB) Environmental assessment 
of a watertube boiler firing a coal-water slurry. Volume 2. 
Data Final report, January 1984-March 1985. 
DeRosier, R.; Waterland, L.R. (Acurex Corp., Mountain 
View, CA (USA). Energy and Environmental Div.). Feb 
1986. 195p. NTIS, PC A09/MF AOl1. 

This report is a compendium of detailed test sampling and 
analysis data obtained in field tests of a watertube industrial boiler 
burning a coal/water slurry (CWS). Test data reported include pre- 
liminary stack test data, boiler operating data, and complete flue- 
gas emission results. Flue-gas emission measurements included con- 
tinuous monitoring for criteria pollutants; onsite gas chromatogra- 
phy (GC) for volatile hydrocarbons (Cl-C6); Methods 5/8 sampling 
for particulate, SO2, and SO; emissions; source assessment sampling 
system (SASS) for total organics in two boiling point ranges (100 
to 300 C and > 300 C), organic compound category information 
using infrared spectrometry (IR), liquid column (LC) chromatogra- 
phy separation, and low-resolution mass spectrometry (LRMS), 
specific quantitation of the semivolatile organic priority pollutants 
using gas chromatography/mass spectrometry (GC/MS), and trace- 
element emissions using spark-source mass spectrometry (SSMS) 
and atomic absorption spectroscopy (AAS); N2O emissions by gas 
chromatography/electron-capture detector (GC/ECD); and biolog- 
ical assay testing of SASS and ash-stream samples. 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
§002 Chemicals Monitoring And Transport 


36738 (PB—86-183480/XAB) Acid deposition: long-term 
trends. Final (National Research Council, Washing- 
ton, DC (USA)). Mar 1986. 518p. NTIS, PC A22/MF A0O1. 

This report examines available data on long-term historical 
trends and spatial patterns in acid deposition with particular atten- 
tion to sulfate acidity. Variations in emissions, climatology, atmos- 
pheric sulfates, visibility, precipitation chemistry, stream and lake 
chemistry, fish populations, lake-sediment chemistry, and tree ring 
widths are considered. Statistical analyses are presented to examine 
potential cause-effect relationships. 


36739 (PB—86-184546/XAB) Inhalable Particulate Net- 
work report: data summary (mass concentrations only). 
Volume 3. January 1983-December 1984. Hinton, D.O.; 
Sune, J.M.; Suggs, J.C.; Barnard, W.F. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Envi- 
ronmental Monitoring and Systems Lab.). Apr 1986. 227p. 
(EPA /600/4— 86/019). NTIS. } PC Al1i/MF AOl1. 

The report is the third in a series of Inhalable Particulate 
(IP) Network reports covering 157 sites within the United States. 
PM10 (10-micron) size particulate mass data and data summaries for 
88 active sampling sites are emphasized. Field operations and qual- 
ity assurance procedures are referenced to preceding reports. Re- 
sults of field operations and quality control audits are given. 


36740 (PB—86-184603/XAB) Assessment of volatile or- 
ganic emissions from a petroleum-refinery land-treatment site. 
Report for October 1985-January 1986. Wetherold, R.G-:; 
Eklund, B.M.; Blaney, B.L.; Thorneloe, S.A. (Radian Corp., 
Austin, TX (USA)). 1986. 8p. NTIS, PC A02/MF AO1. 

A field assessment was performed to measure the emissions 
of volatile organics from a petroleum refinery landtreatment site. 
As part of the study, the emissions of total volatile organics from 
surface-applied and subsurface-injected oily sludge were measured 
over a five week period. The effect of soil tilling on the emissions 
was also monitored. Volatile organic emission rates were measured 
using the emission isolation flux chamber method. Soil samples 
were collected during the test periods for determination of soil 
properties and oil levels. Soil surface and ambient temperatures 
inside the flux chambers were also measured throughout the test 
periods to determine their influence on emission rates. 


36741 (PNL—5750-Pt.1, pp 41-43) Aerosol technology 
elopment. Cannon, W.C. (Pacific Northwest Lab., Rich- 
land, WA). Feb 1986. NTIS, PC A08/MF AOl1. File 
Number DE86009671. 
In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 
An apparatus for aerosol generation, characterization and de- 
livery of aerosols for studies of biological effects of inhaled air pol- 
lutants has been developed. In addition, the development of a spe- 
cial electrical aerosol generator and improvements on a standard 
compressed-air aerosol generator are discussed. 


(PNL-SA—13814) ae of processes for re- 
moval of particulates, tars and oils from biomass ere 
product gases. Brown, M.D.; Baker, E.G.; Mudge, 
cific Northwest Labs., Richland, WA (USA)). Feb 1986. 
Contract AC06-76RL01830. 28p. (CONF- -860405—3). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86011107. 

From 10. annual symposium on energy from biomass and 
mamma nr DC, USA (7 Apr 1986). 
biomass gasification to make a significant contribution to 
cietann daaietmnancaaameadeenmamat 
the generation of clean, pollutant-free gas products. This paper at- 
tempts to quantify levels of particulates, tars, oils, and various other 
pollutants generated by biomass gasifiers of all types. Data from a 
bench-scale fluidized bed is presented which gives pollutant con- 
centrations and compositions. End uses for biomass gases and ap- 
propriate gas cleaning technologies are examined. Complete sys- 
tems analysis is used to predict the performance of various gasifier/ 
gas-cleanup/end-use combinations. Further research needs are iden- 
tified. 33 refs., 6 figs., 7 tabs. 
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36743 Apparatus and method for quantitative determina- 
tion of materials contained in fluids, Radziemski, L.J.; 
Cremers, D.A. (to US Dept. of Sn vp US Patent 
4,561,777. 31 Dec 1985. Filed date 7 Sep 1982 

PAT-APPL-415515. 

Apparatus and method for near real-time in-situ monitoring 
of particulates and vapors contained in fluids. Initial filtration of a 
known volume of the fluid sample is combined with laser-induced 
dielectric breakdown spectroscopy of the filter employed to obtain 
qualitative and quantitative information with high sensitivity. Appli- 
cation of the invention to monitoring of beryllium, beryllium oxide, 
or other beryllium-alloy dusts is demonstrated. Significant shorten- 
ing of analysis time is achieved from those of the usual chemical 
techniques of analysis. 


36744 Liquefied gaseous fuels (LGF) spill test facility 
program. Dietz, A.G. Jr. (Dept. of Energy). Journal of Envi- 
ronmental Sciences; 28: No. 5, 34-39(Sep-Oct 1985). 

The Department of Energy (DOE) is constructing a facility 
at the Nevada Test Site (NTS) which will be capable of the rapid 
release of large quantities of cryogenic or pressurized flammable or 
toxic materials. The facility is designed to satisfy the need for infor- 
mation for risk assessment, emergency response, regulation, plant 
design, plant siting, and hazard mitigation. It will be capable of 
spilling up to 200 m* (53,000 gal) of cryogenic fluids such as Lique- 
fied Natural Gas (LNG) or refrigerated ammonia at rates between 
5 and 100 m*/min (1000-26,000 gpm). In addition, up to 90 m® 
(24,000 gal) of ambient temperature materials such as Liquefied Pe- 
troleum Gas (LPG) or chlorine, with pressures up to 2000 kpa (300 
psi), can be released at rates between 2 and 20 m*/min (500-5000 
gpm). An extensive sensor and data acquisition system is available 
to acquire data on spill characteristics such as rate, volume, temper- 
ature, and pressure; downwind gas concentration and aerosol char- 
acteristics; meteorological parameters; and blast or fire effects. The 
Frenchman Flat area of the NTS provides a uniquely favorable en- 
vironment in which to perform large-scale atmospheric dispersion 
tests. Large-scale tests with toxic materials are possible because 
only limited access, federally controlled land is present for some 60 
km (37 mi) downwind. 


36745 Wintertime precipitation chemistry in north Geor- 
gia. Dana, M.T.; Patrinos, A.A.N.; Chapman, E.G.; Thorp, 
J.M. pp 119-144 of Meteorological aspects of acid rain. 
Bhumralkar, C.M. (ed.). Boston, MA; Butterworth Publish- 
ers (1984). 

The Winter Study of Power Plant Effects (WISPE) exam- 
ined nonplume precipitation chemistry in the area around the 
Bowen steam plant near Cartersville, Georgia. Many of the parame- 
ter relationships (e.g., concentrations, rainfail rates and scavenging 
ratios) require a larger data base for statistically significant com- 
parisons, due to the variability from storm to storm. Sequential 
sample results indicate the variability of the concentration-rainfall 
rate relationship on a short time scale. Dilution effects, air mass 
(pollutant source term) changes, and scavenging mechanisms - all 
changing with time - in combination produce the observed storm- 
averaged results. A more extensive data base will be necessary to 
understand the cause-effect relationships between the plant and 
local meteorology. The models used in the present study could not 
provide unambiguous trajectories for most events examined. 10 ref- 
erences, 9 figures, 4 tables. 


36746 Sulfur dioxide exchange in a loblolly ~ planta- 
tion. Lorenz, R.; Murphy, C.E. Jr. (Savannah River Lab., 
Aiken, SC). pp 234-236 of Sixth a on turbulence 
and diffusion. ton, MA; American Meteorological Socie- 
ty (1983). Contract AC09-76SR00001. 

From 6. conference on limeterology and aerobiology; Ft. 
Collins, CO, USA (25 Apr 1983). 

A progress report is presented for a study to determine both 
the sulfur dioxide flux density and deposition velocity of a loblolly 
pine piantation. Canopy resistance increased throughout the day 
and the aerodynamic resistance did not reflect a particular pattern. 
siicenllor hacia ties annem tneesdiione ences ceenaiats 
concentration of this gas. Further collection of sulfur dioxide ex- 
change data and a detailed statistical analysis of these data is 
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planned and will eventually include a description of night data as 
well. 5 references, 2 tables. 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 35596, 35618, 35620, 35969, 35986, 35988, 
35989, 36001, 36512, 36618, 36660, 36756 


36747 (PB—86-166311/XAB) Environmental Radiation 
Data, Report 42, April-June 1985. (Environmental Protec- 
tion Agency, Washington, DC (USA)). Sep 1985. 55p. 
(EPA/520/5—85/031). NTIS, PC A04/MF A0O1. 
Environmental Radiation Data (ERD) contains data from 
the Environmental Radiation Ambient Monitoring System 
(ERAMS). Data from similar networks operated by contributing 
States, Canada, Mexico, and the Pan American Health Organization 
are reported in the ERD when available. The ERAMS is com- 
prised of nationwide sampling stations that provide air, surface and 
water, and milk samples from which environmental radi- 
ation levels are derived. Sampling locations are selected to provide 
optimal population coverage while functioning to monitor fallout 
from nuclear devices and other forms of radioactive contamination 
of the environment. The radiation analyses performed on these sam- 
ples include gross alpha and gross beta levels, gamma analyses for 
fission products, and specific analyses for uranium, plutonium, 
stronium, iodine, radium, krypton, and tritium. 


36748 Modeling and determination of radionuclide con- 
centrations by using matrix algebra. Raz, R. (alphaNU- 
CLEAR Co., Mississauga, Ontario). pp 4017-4025 of Com- 
Bree lications in health physics. Kathren, R.L.; Higby, 
cKinney, M.A. Richland, WA; Health Physics Soci- 
ety (1984). (CONF-840202—). 
From 17. midyear topical meeting of the Health Physics So- 
ciety; ye WA, USA (5 Feb 1984). 

A mathematical procedure is presented which will set up a 
model to determine concentrations and Working Levels of radon 
and thoron daughters. By using simple operational matrices the 
model can be easily developed. Each matrix represents an instru- 
ment dependent or independent function. In this way, parameters 
such as conversion factors, efficiencies, plate-out, spectrum over- 
laps, etc., can be simply incorporated. The resulting model is in the 
form which can be implemented on a small computer. The model is 
then solved utilizing a matrix version of the least squares method 
for solving a system of equations. At this point standard numerical 
analysis on the solution can be done to optimize parameters such as 
sensitivity to individual radionuclide concentrations. One example is 
given; an alpha spectroscopy determination of radon thoron daugh- 
ter concentrations. The method can be expanded to include beta 
counting methods and other radionuclide analysis. 


5006 Regulations 
REFER ALSO TO CITATION(S) 36206, 36760, 36762, 36843, 36864 


(PB—86-180312/XAB) Identification and assess- 


SO.. Moncrieff, J. 
arren Spring Lab., pore = 1985. 33p. (LR— 
531(AP)M). NTIS, PC A05/MF A 
tay nt 
1979/80-1983/84 in Scotland, a number of areas have been identi- 
fied as being at risk of breaching the EC Directive limit values. 
Most of these areas are situated where there is no smoke control 
and in areas of high bituminous-coal consumption by domestic 
users. Dispersion modelling has suggested that the contribution to 
total smoke concentrations from domestic sources increases with 
distance from Glasgow city center from about 30% in the central 
area to satellite towns where domestic contributions can reach 70% 
of the total. A program of smoke control in many at risk areas 
would reduce the total smoke concentration by an amount roughly 
equivalent to the domestic contribution to the total. 


TERRESTRIAL 
5101 Basic Studies 


— (PB—86-181179/XAB) Air Toxics Information 


and local agencies. g 
ian Corp., Research Triangle Park, NC (USA)). "18 


(Radian 
Pi 104p. (RAD—85-203-024-34-05). NTIS, PC A06/ 


The report describes the approach used by four State and 
three local agencies for determining acceptable ambient concentra- 
tions and, if applicable, emission limits for noncriteria air pollutants. 
The agencies included are located in: Chattanooga/Hamilton 
County (Tennessee), Connecticut, Maine, Mississippi, Nevada, 
Philadelphia (Pennsylvania), and Sacramento County (California). 


36751 (PB—86-181690/XAB) Air Toxics Information 
Clearinghouse: ongoing research and regulatory 
projects. Interim report. Mead, R.C.; Benton, C.E.; P 

A.S. (Radian Corp., Research Triangle Park, NC eae 
_ — 87p. (RAD—05-203-024- . NTIS, PC A05 


The document is divided into four parts and an appendix. 
The first part lists 240 air toxics projects currently in progress at 
EPA and NIOSH. A brief description of each project and a contact 
name and office are given. The second part contains indices allow- 
ing readers to locate projects of interest. Indices are ordered by 
project type, chemical name, CAS number, and air pollution source 
type. The third part is a listing of synonyms for chemical names 
and associated CAS numbers. The fourth part lists other published 
sources of information on current Federal government toxics re- 
search. The appendix lists regulatory development projects on toxic 
chemicals underway at EPA's Office of Drinking Water (ODW). 
While most of these projects are not directly related to air prob- 
lems, health information on toxic chemicals from ODW projects 
may be of interest to Clearinghouse users. 
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36752 Environmental productivity indices for a Chihua- 
huan desert cam plant, Agave lechuguilla. Nobel, P.S.; 
Quero, E. (Univ. of California, Los Angeles). Ecology; 67: 
No. 1, 1-11(Feb 1986). 

Productivity of Agave lechuguilla, a commercially harvested 
plant that occurs over vast areas of the Chihuahuan Desert, was 
measured using conventional dry mass changes in the field and was 
predicted based on physiological responses to environmental varia- 
bles in the laboratory. An environmental productivity index (EPI) 
was constructed as the product of indices for water status, leaf tem- 
perature, and photosynthetically active radiation (PAR). Each of 
these component indices was assigned a maximum value of unity 
when that variable was not limiting net CO. uptake over a 24-h 
period. Soil water potential, daily air and leaf temperatures, and 
PAR in the planes of the leaves at the field site in Coahuila, 
Mexico, could thus be quantitatively described in terms of their 
effect on net CO, uptake. Seasonal changes in PAR proportionally 
affected both the modest daytime net CO. uptake and the predomi- 
nant nighttime net CO. uptake for this crassulacean acid metabo- 
lism plant, while seasonal variations in temperature had relatively 
small effects on net CO. uptake over a 24-h period. EPI was highly 
correlated with the number of new leaves unfolding each month in 
the field (r? = 0.83); counting unfolding leaves is a nondestructive 
method of estimating productivity. For the l-yr study period EPI 
averaged 0.28, which led to a predicted annual dry mass gain per 
unit leaf area of 0.68 kg/m? Field measurements indicated that the 
senting thate needed for constructing and maintaining 
folded leaves, stem, and roots. The productivity of A. lechuguilla 
per unit ground area explored by its roots was 0.38 kg x m™? x yr™', 
which, although much less than for agricultural crops, is still much 
greater than the average productivity for desert ecosystems. 
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36753 Size bimodality in plant populations: an alternative 
Huston, M. (Oak Ridge National Lab., 

Ecology; 67: No. 1, 265-269(Feb 1986). Contract "AC0S- 
840R21400. 

Symmetric competition among seedlings in a spatially 
. fandom population was simulated using the exponential growth 
function. In these simulations each plant was randomly assigned 
values for mo (initial seed mass), r (exponential growth rate), and 
germination time chosen from normal distributions. The growth 
rate reduction factor resulting from neighbors within each plant's 
zone of resource depletion was calculated as the inverse of the 
number of plants within the zone. This reduction factor was multi- 
plied by the randomly assigned exponential growth rate to deter- 
mine the actual exponential growth rate for each plant. Bimodality 
produced by this model is a consequence of the discontinuous dis- 
tribution of exponential growth rates resulting from a Poisson dis- 
tribution of the number of neighbors. This simple model based on 
symmetric competition in a spatially random population provides an 
alternative mechanism for the appearance of bimodality. The model 
may explain why increasing plant density in experiments with regu- 
larly spaced plants produces results that conflict with patterns 
found in experiments with a random spatial pattern. 10 references, 2 
figures. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 35457, 35459, 35533, 36675, 36676, 36722, 
36724, 36740, 36777, 36779, 36788, 36792, 36847, 36863, 36870 


36754 (DOE/ER/60122—3-Vol.3-App.C) Transport and 
geotechnical properties of porous media with applications to 
retorted oil shale. Volume 3. C. Water and salt 
movement in relatively dry soils. Grismer, M.E. (Colorado 
State Univ., Fort Collins (USA). Dept. of Agricultural and 
Chemical Engineering). 1986. Contract AC02-83ER60122. 
140p. NTIS, PC A07/MF A011; GPO Dep. File Number 
DE86012029. 

Water and salt movement in dry soils is of particular interest 
to agronomists and engineers working with plant growth and 
mining waste impoundment problems in arid regions. This paper 
outlines some of the theoretical transport considerations relevant to 
water and salt migration in dry soils, and developed new non-de- 
structive experimental techniques capable of monitoring this proc- 
ess. One of the techniques was used to examine water transport in 
the dry range of water contents via determination of the combined 
liquid-vapor diffusivity function. The second technique is capable 
of measuring changes in solution content and tracer salt concentra- 
tion during solution infiltration into dry soils. Liquid-vapor diffusi- 
vity functions were examined for five different materials ranging in 
texture from fine sands to a clay loam. 47 refs., 23 figs., 16 tabs. 


agn . ryson, H.; Furman, C.; 
Wickline, A. (RB Associates, Inc., MoLam, VA (USA)). 
Jan 1986. 191p. NTIS, PC A09/MF "AOL. 

The purpose of the research effort was to provide technical 
guidance on planning and implementing safe and cost-effective re- 
sponse actions applicable to hazardous-waste sites containing 
drums. The manual provides detailed technical guidance on meth- 
ods, procedures, and equipment suitable for removing drummed 
wastes. Information is included on locating buried drum; excavation 
and onsite transfer; drum staging, opening, and sampling; waste 
consolidation; and temporary storage and shipping. Each of these 
operations is discussed in terms of the equipment and procedures 
used in carrying out specific activities; health and safety proce- 
dures; measures for protecting the environment and public welfare; 
and factors affecting costs. Information is also included on the ap- 
plications and limitations of the following remedial measures for 
controlling or containing migration of wastes: surface capping, sur- 
face water controls, groundwater pumping, subsurface drains, 
slurry walls, and in-situ treatment techniques. 
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5103 Radioactive Materials Monitoring And Transport 
REFER ALSO TO CITATION(S) 35614, 35618, 35620 


36756 (AD-A—165195/9/XAB) Radiological survey of 
Seneca Army Depot. Final report. Morrissey, J.A.; Maloney, 
J.C. (Army Armament Research and Development Com- 
mand, Aberdeen Proving Ground, MD (USA). Ballistics 
Research Lab.). Jan 1986. 156p. NTIS, PC A08/MF AOl1. 

A radiological survey was conducted by the U.S. Army 
RADCON Team on a row of 11 ammunition storage bunkers locat- 
ed at Seneca Army Depot, Romulus, NY. These bunkers had been 
utilized for the storage of uranium ore (pitchblende) during the 
Manhattan Project. Low levels of radioactive contamination were 
measured in and about the structures with radiac instruments, and 
supporting laboratory measurements were made of air, water, and 
soil radioactive concentrations. These data were used to plan and 
execute appropriate site measures. 


5105 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 36821 
5106 Regulations 


— ALSO TO CITATION(S) 36206, 36796, 36797, 36798, 36799, 36800, 


36757 (PB—86-160850/XAB) Evaluation of RCRA (Re- 
source ion and Recovery Act) Subtitle D facilities. 
Final report. (JRB Associates, Inc., McLean, VA (USA)). 
29 Jun 1984. 317p. NTIS, PC A1l4/MF AO1. 

The purpose of the study is to evaluate the future needs for 
cleanup actions, under CERCLA or its successor, at RCRA Sub- 
title D facilities. RCRA Subtitle D facilities are defined as those 
solid-waste land-disposal facilities addressed under Subtitle D of 
RCRA; namely, facilities intended for the disposal of solid, nonha- 
zardous municipal, commercial, and industrial wastes; commonly 
termed sanitary landfills, municipal landfills, or dumps. It also in- 
cludes certain types of surface impoundments and industrial land- 
fills. The term excludes those land-disposal facilities regulated 
under Subtitle C of RCRA that are facilities used for disposal of 
hazardous wastes as defined under RCRA. 


36758 (PB—86-172392/XAB) Superfund Record of Deci- 
sion (EPA Region 1): Charles George Reclamation Trust 
Landfill, Tyngsborough, Massachusetts (second remedial 
action), July 1985. Final (Environmental Protection 
Agency, ae DC (USA)). 11 Jul 1985. 123p. NTIS, 
PC A06/MF A 

The oaks George Land Reclamation Trust Landfill 
(CGLRT) site is a 69-acre landfill located in Tyngsborough, Massa- 
chusetts about 30 miles northwest of Boston and 4 miles south of 
Nashua, New Hampshire. From 1955 until 1971, the site was oper- 
ated as a municipal dump. In 1973, CGLRT was issued a permit by 
the Massachusetts Division of Water Pollution control to handle 
hazardous wastes in addition to municipal and domestic refuse. Dis- 
posal of hazardous wastes and substances, primarily in the form of 
drummed and bulk chemicals containing volatile organics and toxic 
metal sludges, continued from January 1973 to at least June 1976. 
The exact quantity of hazardous substances disposed at the site is 
unknown. Records submitted by the landfill operators and other 
available information show that at least 2,500 cubic yards of chemi- 
cal waste material were landfilled and over one-thousand pounds of 
mercury were disposed of at the site. 


36759 (PB—86-172418/XAB) Superfund Record of Deci- 
sion (EPA Region 1): Nyanza Chemical Waste Dump site, 
Ashland, Massachusetts, September 1985. Final report. (Envi- 
ronmental Protection Agency, Washington, DC (USA)). 4 
Sep 1985. 88p. NTIS, PC A05/MF AO1. 

The Nyanza Chemical Waste Dump site occupies 35 acres 
on the north and south sides of Megunco Road in the Village of 
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Ashland in Middlesex County, MA, approximately 35 miles west of 
Boston. The Nyanza site was occupied from 1917 to 1978 by a suc- 
cession of companies involved in the production of textile dyes and 
intermediates. Large volumes of industrial waste water generated 
by these companies, containing high levels of acids and numerous 
organic and inorganic chemicals, including mercury, were partially 
treated and discharged into the Sudbury River via a small unnamed 
stream (referred to as Chemical Brook). Large volumes of chemical 
sludges generated by the waste-water treatment processes along 
with spent solvents, off specification products, and other chemical 
wastes were buried onsite. The area that contains the largest 
amount of buried waste and exposed sludge is referred to as the 
Hill section. 


36760 (PB—86-172426/XAB) Superfund Record of Deci- 
sion (EPA Region 1): Cannon's Engineering Corporation 
(CEC) Plymouth Site, Plymouth, Massachusetts, September 
1985. Final report. (Environmental Protection nec. 
Washington, DC (USA)). 30 Sep 1985. 78p. NTIS, 
A0S5/MF AO1. 

The Cannon Engineering Corporation (CEC) Plymouth Site 
is located in Cordage Park, a business and industrial park bordering 
Plymouth Harbor, in Plymouth, Massachusetts. The site consists of 
2.5 acres which includes three above-ground storage tanks, two of 
which are estimated to have nominal storage capacities in excess of 
250,000 gallons each, and one which has an estimated 500,000- 
gallon capacity. The tanks were originally used for the storage of 6 
marine fuel oil and bunker C oil. In 1976, CEC rented one tank for 
the reported storage of waste oil and later rented a second tank. 
Allegedly, CEC used the tanks to store hazardous wastes. In 1979, 
CEC was licensed by the Massachusetts Department of Environ- 
mental Quality Engineering (DEOE) to store motor oils, industrial 
oils and emulsions, solvents, laquers, organic chemicals, inorganic 
chemicals, cyanide and plating waste, clay and filter media contain- 
ing chemicals, plating sludge, oily solids and pesticides. Potential 
problems observed at the site included slow leakage at the bottom 
seams of one of the tanks; adequacy of earthen dikes surrounding 
the tanks; odor complaints; and leaks from tank side valves. 


36761 (PB—86-172434/XAB) Superfund Record of Deci- 
sion (EPA Region 2): Sinclair Refinery Site, Wellsville, New 
Uork, September 1985, Final report. (Environmental Protec- 
tion Agency, Washington, DC (USA)). 30 Sep 1985. 128p. 
NTIS, PC A07/MF A0O1. 

The former 103-acre Sinclair Oil Refinery is located in the 
Town of Wellsville, Allegany County, New York. The site was 
originally developed as an oil refinery during the late 1800s and 
was operated by the Wellsville Refining Company. Products manu- 
factured at the site included lubricating oils and grease, fuel oil, 
naptha, gasoline, lighter fluid and paraffin. In 1924, the Wellsville 
Refining Company sold the property and plant to Sinclair Refining 
Company which maintained and operated the refinery until 1958, 
when operations ceased as a result of a fire. While the refinery was 
in operation, the southernmost portion of the property was used as 
a landfill to dispose of approximately 230,000 yd* of wastes. Sub- 
stances deposited in the landfill consisted of drummed waste, oily 
and tarry sludges, and hazardous waste compounds in other forms. 


= (PB—86-172442/XAB) Superfund Record of Deci- 
sion (EPA on 2): Gloucester Environmental Management 


Services (GEMS) Landfill, Gloucester Township, Camden 
County, New Jersey, September 1985. Final report. (Environ- 
mental Protection Agency, ean DC (USA)). 27 
Sep 1985. 130p. NTIS, PC A07/MF AOl1 

The 60-acre GEMS Landfill site is located in Gloucester 
Township, New Jersey. Gloucester Township has owned the 
GEMS site from the late 1950's up to the present. During the time 
period the GEMS Landfill has been operated by various parties as 
a disposal site for solid, liquid, and hazardous wastes and sub- 
stances. Records indicate that a variety of industrial wastes includ- 
ing asbestos, solvents and other materials were disposed of at the 
GEMS site between 1970 and 1979. In 1980, sludge from the City 
of Philadelphia's northeast wastewater treatment facility was dis- 
posed of at GEMS. Analyses of the sludge revealed the presence of 
dichlorodiphenyl dichloroethane (DDD). The results of the RI 
show that ground water, surface water (Holly Run) and soil are se- 
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verely contaminated with organic and inorganic hazardous sub- 
stances. Also, volatile organic compounds are volatilizing into the 
atmosphere and significantly degrading air quality. 


36763 (PB—86-172459/XAB) Superfund Record of Deci- 
sion (EPA Region 2): Helen Kramer Landfill, Mantua Town- 
ship, New Jersey, September 1985. Final report. (Environ- 
mental Protection Agency, Washington, DC (USA)). 27 
Sep 1985. 123p. NTIS, PC A06/MF AO1. 

The Helen Kramer Landfill is located in Mantua Township, 
Gloucester County, New Jersey. The site encompasses a 66-acre 
refuse area and an 11-acre stressed area between the refuse and Ed- 
wards Run which is located immediately east of the landfill. The 
Helen Kramer Landfill site was originally operated as a sand and 
gravel pit. The site became an operating landfill between 1963 and 
1965, during which time landfilling occurred simultaneously with 
sand excavation. In 1963, large volumes of wastes were deposited 
just north of the south ravine. Ponds of standing liquid were also 
located around the north ravine. Between 1963 and 1965, the fill 
was extended into the south ravine, and the north ravine was filled 
and graded. Very little is known about the landfill activities be- 
tween 1965 and 1970. Throughout 1970 to 1981 it was alleged by 
area residents that sporadic chemical dumping continued. 


36764 (PB—86-172475/XAB) Superfund Record of Deci- 
sion (EPA Region 2): Bog Creek Farm, Howell Township, 
New Jersey, September 1985. Final (Environmental 
Protection Agency, Washington, DC (USA)). 30 Sep 1985. 
85p. NTIS, PC A05/MF AO1. 

The twelve-acre Bog Creek Farm is located in Howell 
Township, Monmouth County, New Jersey. The site consists of a 
four-acre disposal area, a manmade pond and a dike. Bog Creek 
Farm was purchased in June 1973 by Western Ranch Corporation, 
an entity owned by Fred and Margaret Barry. It is alleged that in 
1973 and 1974 the Barry’s dumped wastes at Bog Creek Farm gen- 
erated from a paint manufacturing operation that they owned. 
These wastes, reportedly bulk liquids and sludges, were dumped on 
the ground and in a trench. Samples of the wastes taken during the 
RI confirmed the presence of a wide variety of organic compounds 
and heavy metals. Total Volatile Organic (TVO) concentrations in 
the soil were found as high as 44,000 ppm. The pond and a bog 
which lies just east of the site are particularly contaminated with 
TVO concentrations as high as 23 ppm and 494 ppm, respectively. 


36765 (PB—86-172483/XAB) Superfund Record of Deci- 
ton CPA nee Oe ee ee 
Jersey (second remedial action), September 1985. Final 
report. (Environmental Protection Agency, Washington, 
DC (USA)). 30 Sep 1985. 157p. NTIS, PC A08/MF AOl1. 
The Lipari Landfill site is located in Mantua Township, 
Gloucester County, New Jersey and is adjacent to the towns of 
Pitman and Glassboro. The site is approximately fifteen acres in 
size; six acres of which were used for hazardous-waste landfilling 
activities. Trenches excavated for sand and gravel were backfilled 
with municipal refuse, household wastes, liquid and semi-solid 
chemical wastes, and other industrial wastes. Although no detailed 
records were kept, it has been estimated that 12,000 cubic yards of 
solid wastes and 2.9 million gallons of liquid wastes were disposed 
of at the site. Wastes reported to have been disposed of include sol- 
vents, paint thinners, formaldehyde paints, phenol and amine 
wastes, dust-collector residues, resins and ester press cakes. 


36766 (PB—86-172491/XAB) Superfund Record of Deci- 
sion (EPA Region 4): American Creosote Works, Inc., Pensa- 
cola, Florida, September 1985. Final (Environmental 
Protection Agency, Washington, DC (USA)). 30 Sep 1985. 
56p. NTIS, PC A04/MF AO1. 

The American Creosote Works, Inc. (ACW) site occupies 
approximately 12 acres in a moderately dense, commercial and resi- 
dential district of Pensacola, Florida. Wood-preserving operations 
were carried out at the ACW site from 1902 until December, 1981. 
Prior to 1950, creosote was exclusively used to treat poles. Use of 
pentachlorophenol (PCP) started in 1950 and steadily increased in 
the later years of the ACW operations. During its operations, 
liquid-process wastes were discharged into the two unlined, onsite 
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surface impoundments. Prior to 1970, waste waters in these ponds 
were allowed to overflow through a spillway and follow a drainage 
course into Bayou Chico and Pensacola Bay. In subsequent years, 
waste waters were periodically drawn off the ponds and discharged 
into designated spillage areas on site. Additional discharges oc- 
curred during periods of heavy rainfall and flooding, when the 
ponds overflowed the containment dikes. 


96767 (PB—86-172509/XAB) Superfund Record of Deci- 
sion (EPA Region 5): Lehillier/Mankato Site, Mankato, Min- 
nesota, September 1985. Final report. (Environmental Pro- 
tection Agency, Washington, DC (USA)). 27 Sep 1985. 31p. 
NTIS, PC A03/MF AO1. 
eee LeHillier/Mankato site is located in south-central Min- 
ly 80 miles southwest of Minneapolis-St. Paul, 
caineeias titties uaabeen: The LeHillier area contained nu- 
merous natural and manmade depressions resulting from changes in 
the channels of the Minnesota and Blue Earth Rivers, and from ex- 
cavation of sand and gravel. Between 1925 and 1960, these depres- 
sions were filled with miscellaneous rubbish. No records of the 
dumping activities or types of waste materials were kept. In the fall 
of 1981, the Minnesota Pollution Control Agency ar re- 
ceived information alleging that hazardous wastes had been dis- 
posed of at several dumps or fill areas in LeHillier. A followup in- 
vestigation confirmed the existence of these disposal areas and con- 
tamination of the shallow sand and gravel aquifer with volatile hal- 
ogenated hydrocarbons, primarily trichloroethylene (TCE). 


36768 (PB—86-172525/XAB) Superfund Record of Deci- 
sion (EPA Region 10): Western Processing Company, Inc., 
Kent, Washington (second remedial action), September 1985. 

(Environmental Protection Agency, Washing- 
PC A04/MF 


The Western Processing site occupies approximately 13 
acres in Kent, King County, Washington. Originally, Western 
Processing was a reprocessor of animal by-products and brewer's 
yeast. In the 1960s the business expanded to recycle, reclaim, treat 
and dispose of many industrial wastes, including waste oils, electro- 
plating wastes, waste pickle liquor, battery acids, steel mill flue 
dust, pesticides, spent solvents, and zinc dross. Some of the Pacific 
Northwest's largest industries had contracts with Western Process- 
ing to handle their wastes. In March 1981, EPA inspected the site 
and found numerous RCRA violations. Further investigations 
found extensive contamination of soil, surface water and ground 
water both on- and offsite. This prompted EPA to issue a 
CERCLA Section 106 order in April 1983, requiring the owners/ 
operators to cease operations immediately. Current investigations 
have found approximately 90 of the 126 priority pollutants in in the 
soil or ground water on and off the Western Processing site, or in 
Mill Creek. 


Final report. 
- DC (USA)). 25 Sep 1985. 65p. NTIS, 


36769 (PB—86-172558/XAB) Superfund Record of Deci- 
Se re ieee eae Genesee 
County,, Michigan (action memorandum for initial remedial 
measure), February 1984. Final report. (Environmental Pro- 
tection Agency, ree DC (USA)). 29 Feb 1984. 7p. 
NTIS, PC A02/MF AO1. 

Forest Waste Disposal is located on a 112-acre tract of land, 
in a rural, residential area in the southeast quarter of Forest Town- 
ship, Genesee County, Michigan. This location is approximately 12 
miles northeast of Flint, and approximately 2 miles northwest of the 
city of Otisville. Forest Waste Disposal is a closed, 15-acre landfill 
which was licensed from 1972 to 1978 to accept general refuse and 
industrial wastes. During the course of operations, the facility ac- 
cepted a variety of industrial wastes, including plating wastes, paint 
sludges, and waste oils. The facility also accepted PBB and PCB- 
contaminated wastes, refuse from a chemical warehouse fire, and 
unidentified barrels from Berlin and Farro hazardous waste site in 
Swartz Creek, Michigan. Although the landfill was permitted by 
the Michigan Department of Natural Resources to accept most of 
these wastes, the facility was run in a haphazard manner. County 
Health Department records on the site state that trenches were dug 
randomly, industrial wastes were buried with general refuse, and 
liquid wastes were discharged into the landfill and onto the ground 
throughout the landfill’s operation. 
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36770 (PB—86-172566/XAB) Superfund Record of Deci- 
sion (EPA Region 3): Moyer Landfill Site, Collegeville, Penn- 
sylvania, September 1985. Final report. (Environmental Pro- 
tection Agency, Washington, DC (USA)). 30 Sep 1985. 56p. 
NTIS, PC A04/MF AOl1. 

The Moyer Landfill is an inactive privately owned landfill 
located in Lower Providence Township in Montgomery County, 
Pennsylvania. The site was operated as a municipal landfill from 
the 1940's until April 1981, during which time it received municipal 
refuse and sewage sludges. According to local Federal Bureau of 
Investigation (FBI) officials, the landfill accepted a variety of solid 
and liquid hazardous wastes, including polychlorinated biphenyls 
(PCBs), solvents, paints, low-level radioactive wastes, and incinerat- 
ed materials in bulk form and/or containerized in drums. In 1972, 
when the Pennsylvania Dept. of Environmental Resources 
(PADER) rules and regulations became more restrictive, this land- 
fill was cited, and finally in 1981, it was closed and brought into 
receivership of the U.S. District Court. 
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REFER ALSO TO CITATION(S) 35528, 35529, 35531, 35675 


36771 (CONF-8308226—1) Mt. St. Helens ash in lakes 
in the Lower Grand Coulee, Washington State. Edmondson, 
W.T.; Litt, A.H. (Washington Univ., Seattle (USA). Dept. 
of Zoology). 1983. Contract AT06-71EV 70023. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86010297. 

From International Limnological Congress meeting; Lyon, 
France (24 Aug 1983). 

In 1979, an experiment to assess the effects of an introduced 
predator, cutthroat trout (Salmo clarki henshawi), on the biota of 
two alkaline lakes, Soap Lake and Lake Lenore, in Washington was 
initiated. This report discusses the effects of the Mt. St. Helens 
eruption and associated ash fall on the experiment. (ACR) 


36772 (PB—86-168903/XAB) Report on studies to moni- 
tor the interactions between offshore geophysical exploration 
activities and bowhead whales in the Alaskan Beaufort Sea, 
Fall 1982. Reeves, R.; Ljungblad, D.; Clarke, J.T. (Naval 
Ocean Systems Center, San Diego, CA (USA)). Jul 1983. 
106p. NTIS, PC A06/MF AO1. 

A total of 34 survey flights were initiated between 27 
August and 4 October 1982 to assess the potential effects of marine 
geophysical survey work on westward migrating bowhead whales 
(Balaena mysticetus). No overt changes in whale behavior were ob- 
served that could unequivocally be interpreted as responses to seis- 
mic noise, with the possible exception of huddling behavior ob- 
served on 14-15 September that may have been caused by the onset 
of seismic sounds. Statistical analyses were performed on four cate- 
gories of respiratory behavior (blows per surfacing, mean blow in- 
terval per surfacing, surface times and dive times) to test for differ- 
ences between times when whales were and were not exposed to 
seismic sounds. 


36773 (PB—86-169547/XAB) Design and testing of a 
new radio-tag for instrumenting large whales. Final report. 
Follmann, E.H.; Miller, G.O. (Oregon State Univ., Corvallis 
(USA)). Mar 1981. 35p. NTIS, PC A03/MF AO1. 

In 1978, Project Whales was initiated to investigate the oc- 
currence, ecology, and biology of bowhead and gray whales in 
areas of the Beaufort Sea under consideration for offshore oil and 
gas leasing. One aspect of the study was to develop radio tags to 
monitor the movement and behavior of whales. It was considered 
important to test the radio tag design in more favorable environ- 
ments than arctic waters. The test called for tagging of gray whales 
in Mexico with the objective to determine (1) effectiveness of the 
attachment procedure for tagging large whales (2) length of time 
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the radio tag will remain attached to a whale, and (3) range of re- 
ception from tagged whales. 


Diel and interannual variation of size distribution 
of oceanic zooplanktonic biomass. Rodriguez, J.; Mullin, 
.M. (Univ. of California, San Diego, La Jolla). i. 
67: No. 1, 215-222(Feb 1986). 

A negative temperature anomaly with an increase in primary 
production affected the size distribution of zooplanktonic biomass 
in the central gyre of the North Pacific Ocean, a very large, old 
oligotrophic, and highly diverse ecosystem with little seasonal 
change. Previous reports showed no effect of this anomaly on the 
species structure of the macrozooplanktonic community. Composite 
zooplankton samples from the euphotic zone for five cruises corre- 
sponding to the normal or steady state (two summers, two winters, 
and one spring) and one corresponding to the perturbation or 
anomaly (summer 1969) were size fractionated by filtration through 
a column with 4, 2, 1, 0.5, 0.3, and 0.183 mm mesh, after manual 
removal of organisms larger than ~ 8 mm. Total biomass was 
higher during summer than during winter. Also, the size distribu- 
tions of biomass were more similar between summers or winters of 
different years than between different seasons. Vertical migration of 
zooplankton causes the important scale of variability; the size-differ- 
ential migration (larger size classes migrate more than smaller ones) 
has a seasonal pattern: during winter, biomass of all size classes in- 
creases nocturnally in the euphotic zone; during summer, the noc- 
turnal increase of biomass is due almost exclusively to the largest 
size classes. The effects of the summer climatic anomaly were: in- 
crease of total biomass; elimination of diel variability in size distri- 
bution typical of summer steady state through enhanced migration 
of small animals, the resulting distributions being similar to the 
winter steady state with migration of all size categories; and in- 
crease in the dominance of the 0.5 -1.0 mm class. 


36775 Sources and flow patterns of deep-ocean waters as 
deduced from potential temperature, salinity, and initial phos- 
phate concentration. Broecker, W.S.; Takahashi, T.; Takaha- 
shi, T. (Lamont-Doherty Geological Observatory of Colum- 
bia Univ., Palisades, NY). Journal of Geophysical Research; 
90: No. C4, 6925-6939(20 Jul 1985). Contract AC02- 
81ER60000. 

Through the deconvolution of ocean chemical data it has 
been shown that the ratio of O2 utilization to phosphate production 
in the sea is 175 +/- 6 (rather than 138, as proposed by Redfield et 
al. (1963)). The authors find no evidence that this ratio changes sig- 
nificantly with location or depth in the sea. The authors have used 
this new ratio to calculate the initial phosphate concentrations for 
the waters sampled during the GEOSECS and TTO programs. The 
important application of these new results is in constraining the 
origin and flow patterns of deep waters in the ocean. The authors 
believe that a strong case can be made that Antarctic salinity maxi- 
mum water (i.e., the common water of Montgomery (1958)) is pro- 
ae & a nes dae a, ee ee ie 
depths in the Indian, Pacific, and Atlantic with Weddell Sea 
bottom water (southern component). Antarctic common water con- 
sists of about 45% Weddell Sea bottom water, 30% intermediate 
waters from the Pacific and Indian oceans, and 25% deep water 
originating from the northern Atlantic. 32 references, 17 figures, 5 
tables. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 35530, 35532, 35533, 35534, 36201, 36204, 
36365, 36402, 36426, 36666, 36674, 36677, 36678, 36713, 36723, 36724, 36738, 
36869, 36870, 36872 


(AD-A—164835/1/XAB) Installation restoration 
confirmation/ _ 1 for 


pplications International » Bellevue, WA 
pe 1985. 613p. (SAIC—85 1791). NTIS, PC A99/MF 


AOl. 

An IRP Phase II (Stage 1) Confirmation/Quantification In- 
vestigation was performed in the American Lake Garden Tract res- 
idential community as a consequence of previously confirmed 


a eee 
5202 Chemicals Monitoring And Transport 


groundwater contamination by like compounds both in the Garden 
Tract and on McChord AFB. A similar type of groundwater prob- 
lem was believed to exist at the opposite end of the residential area, 
and may possibly be related to Army operations on Fort Lewis. 
The field study was designed to identify the type, quantity, and 
extent of groundwater contamination by expanding the study area 
to include all of the Garden tract, the entire west half of McChord 
AFB, and the northern one-third of the Fort Lewis Logistics 
Center. Field investigations consisted of 58,000 lineal feet of self- 
potential and 24,000 lineal feet of seismic refraction surveys. Forty 
electrical resistance stations were established. Twenty-six two-inch- 
diameter monitoring wells were constructed. More than 225 water 
samples from more than 60 EPA, Army, and Air Force monitoring 
wells, plus domestic water-supply wells were characterized for 
volatile organic chemicals. All wells were sounded at least weekly 
for static water levels, and in-situ hydrochemical properties were 
monitored. Study results confirm independent sources of chlorinat- 
ed hydrocarbon contamination exist on each military facility, and 
that these contaminants are migrating into different parts of the 
American Lake Garden Tract. 


(AD-A—165127/2/XAB) Remedial investigation of 
contaminant mobility at Naval Weapons Station, Concord, 
California. Final report. Lee, C.R.; O'Neil, L.J.; Clairain, 
E.J.; Brandon, D.L.; Rhett, R.G. (Army Engi Water- 
ways Experiment Station, Vicksburg, MS (USA). Environ- 
caine Lab.). Jan 1986. 508p. NTIS, PC A22/MF A0O1. 

A remedial investigation was conducted at Naval Weapons 
Station, Concord, California, to determine the nature and extent of 
of wetland and terrestrial environments. The evaluation considered 
major pathways of contaminant migration including soil, water, air 
and biota. Major testing was conducted on soil and the biological 
components of the pathways. Chemical analysis of soil samples indi- 
cated substantial elevation in arsenic, cadmium, lead, selenium, zinc 
and copper in certain contaminated areas. Field-conducted clam 
bioassays showed a moderate potential for lead, cadmium, and zinc 
to bioaccumulate in clams placed in surface waters of a limited 
number of sampling sites. Plant and earthworm bioassays indicated 
substantial movement of arsenic, cadmium, lead, selenium, zinc and 
copper into plants and soil-dwelling organisms in contaminated 
areas. A definite threat of these contaminants to impact wildlife, es- 
pecially the endangered species that inhabit the contaminated sites, 
was strongly suggested by the toxicological effects of these metals 
on birds and mammals. A hydrological evaluation indicated sub- 
stantial movement of hazardous substances into surface waters 
during storm events and high tides. A comprehensive evaluation of 
natural resources indicated that the wetland areas have moderate to 
high functional values for wildlife habitat, food chain support, flood 
storage, shoreline anchorage, sediment trapping, nutrient retention 
and passive recreation and heritage. 


36778 (AD-A—165334/4/XAB) Trace elements and their 
associations in sediments over the Hampton Roads Harbor 
and lower Chesapeake ee (Old 
Dominion Univ., Norfo bg he AR Geophysi- 
cal Sciences). Jul 1984. 39p. NTIS, A03/MF AO1. 

Acid-extractable Cd, Co, Cr, Cu, F eon eg 
wuse deniabiiand aactatianans deadea aan tain Geathy and 
from shipping channels in the lower Chesapeake Bay and Hampton 
Roads Harbor system. Levels of Cd, Cu, Pb, and Zn exceeded av- 
erage crustal abundances for most of the study sites. Cumulative 
frequency curves suggested that there were two major populations 
for all metals and perhaps a third and smaller one for Cd, Cr, and 
Mn. Plots of metal vs Fe indicated no anthropogenic inputs of 
metals for shelf and Chesapeake Bay channel sites, but suggested 
anthropogenic influences for all metals in several of the inshore 
sites. Enrichment factor calculations showed enrichment of Cd, Cu, 
Pb, and Zn with respect to average crustal abundances. A recom- 
mendation of this study for evaluation of environmental geochemi- 
cal metals data is to utilize mean concentrations, cumulative fre- 
quency plots, and metal vs Fe and/or enrichment factor calcula- 
tions when evaluating the pollution status of sediments. 





52 ENVIRONMENTAL SCIENCES, AQUATIC 
Chemicals Monitoring And Transport 


36779 (AD-A—165514/1/XAB) Installation Restoration 
Program. Final report, phase 2, Stage 1 - problem confirma- 
tion study, Norton Air Force Base, San Bernardino, Califor- 
nia. Volume 2. Appendices. Final report, December 1984-July 
1985. (Weston (Roy F. . ae West Chester, PA (USA)). Tul 
1985. 467p. NTIS MF A 

Fifteen sites of ae environmental concern, grouped 
into six waste-management zones, were evaluated. A total of 22 
monitor wells were installed and groundwater samples were ob- 
tained from each well. Soil samples were obtained for chemical 
analysis from 12 soil borings. Samples of surface water, bottom 
sediments, and fish tissues were obtained from three ponds. All 
chemical analyses were accomplished in accordance with Standard 
USEPA analytical methods. Based on the sampling and analyses 
performed, levels of contamination were found in soils or ground- 
water at seven of the 15 sites evaluated which warrant further in- 
vestigation and potential remedial actions. Recommendations were 
made as to appropriate follow-up site evaluation work at these 
seven sites. 


36780 er ee Simulating fish exposure to 
toxicants in a heterogeneous a, of water. Breck, J.E.; 
DeAngelis, DL: Van Winkle, W. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract ACO0S5- 840R21400. 17p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86008894. 

From Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 

A model for individual fish has been applied to investigate 
factors influencing the variability of exposure and mortality in a 
fish population in a hypothetical small lake subjected to acute 
inputs of a toxicant. The model simulates the typical movement of a 
large number of individual fish in the lake in hourly timesteps by 
using a time-varying biased random walk on a two-dimensional 
grid. Intrusion of a toxicant into the lake is simulated as varying 
both spatially and temporally. In these simulations the fish are ex- 
posed to two pulses of acidified water, as might occur during two 
successive snowmelts in spring. Using this model, fish survival is 
evaluated in response to differences in avoidance behavior and in 
physiological damage-repair rate. Fish survival increased nonlinear- 
ly with decreases in the threshold concentration that initiates avoid- 
ance and with increases in the damage-repair rate, which indicates 
the importance of both behavioral and physiological factors for sur- 
vival in a heterogeneous water body. 


36781 (GAT-Z—4151) Stream sediment sampling and 
analysis. Final report. Means, J.L.; Voris, P.V.; Headington, 
G.L. (Battelle Columbus Labs., OH (USA); Goodyear 
Atomic Corp., Piketon, OH (USA)). Apr 1986. Contract 
AC05-760R00001. 26p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE8601 1328. 

The objectives were to sample and analyze sediments from 
upstream and downstream locations (relative to the Goodyear 
Atomic plant site) of three streams for selected pollutants. The 
three streams sampled were the Scioto River, Big Beaver Creek, 
and Big Run Creek. Sediment samples were analyzed for EPA's 
129 priority pollutants (Clean Water Act) as well as isotopic urani- 
um (7*U, 7°5U, and 7°°U) and technetium-99. 


36782 (NP—6751974) Modelling of large-scale heat and 
noxious substance transport in ground water. Report of activi- 
ties 1984/1985 of the DFG study group at the universities of 
Hohenheim, Karlsruhe and Stuttgart. Kobus, H. (ed.). (Stutt- 
Erp. dn Univ. (Germany, F.R.). Inst. fuer Wasserbau). 1985. 
(In German). NTIS (US Sales Only), PC A08/MF 

. File Number DE86751974. 

The emphasis in the development of the transport models is 
on theoretical and numerical studies as well as systematic experi- 
mental laboratory investigations. The models developed are com- 
pleted and verified by aimed laboratory tests. The model concept is 
composed of several independent partial models as modules. The 
modelling of the non-saturated zone is important both with regard 
to heat exchange process and the introduction of noxious sub- 
stances into the saturated zone. Transport in an aquifer is modelled 
in a horizontal plane and comprises the modules flow model, ad- 
sorption model and reaction model. Inhomogeneities in the vertical 
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structure of the aquifer and vertical exchange processes are taken 
into account by multi-stratum approaches respectively by dealing 
separately with a stationary and a moving phase. The investigation 
programme is restricted to three exemplary situations of different 
complexity: Transport and propagation of heat from hot or cold 
water infiltration; Transport and propagation of chlorinated hydro- 
carbons from contaminated sites; Transport and propagation of ni- 
trate from agricultural use. (orig./HP). 


36783 (PB—86-166030/XAB) Groundwater mass trans- 
port and equilibrium chemistry model for multicomponent 
systems. Cederberg, G.A.; Street, R.L.; Leckie, J.O. (Stan- 
ford Univ., CA (USA). Dept. of Civil Engineering). 1985. 
13p. NTIS, PC A02/MF AOl1. 

A mass-transport model, TRANQL, for a multicomponent 
solution system was developed. The equilibrium interaction chemis- 
try is posed independently of the mass-transport equations which 
leads to a set of algebraic equations for the chemistry coupled to a 
set of differential equations for the mass transport. Significant equi- 
librium chemical reactions such as complexation, ion exchange, 
competitive adsorption, and dissociation of water may be included 
in TRANQL. Here, a finite element solution is presented first for 
cadmium, chloride, and bromide transport in a one-dimensional 
column where complexation and sorption are considered. Second, 
binary and ternary ion exchange are modeled and compared to the 
results of other investigators. (Copyright (c) 1985 by the American 
Geophysical Union.) 


36784 (PB—86-166063/XAB) Use of watershed charac- 
teristics to select control streams for estimating effects of 
metal mining wastes on extensively disturbed streams. 
Hughes, R.M. (Illinois Univ., Urbana (USA). Dept. of Ecol- 
ogy, Ethology and Evolution). 1985. 13p. NTIS, PC A02/ 
MF Aol. 

Impacts of sediments and heavy metals on the biota of 
streams in the copper-mining district of southwestern Montana 
were examined by comparing aquatic communities of impacted 
streams with those of control streams. Control streams were chosen 
through the use of a technique that identifies similar streams based 
on similarities in their watershed characteristics. Significant differ- 
ences between impacted and control sites existed for surface sub- 
strate, riparian vegetation, and the number of macro-invertebrate 
taxa. 


36785 (PB—86-167723/XAB) Microbial sulfate reduction 
in extremely acid lakes. Technical report, (Final) 1 August 
1984-30 September 1985. Konopka, A.; Gyure, R.A.; 
Doemel, W.; Brooks, A. (Purdue Univ., Lafayette, IN 
(USA). Water Resources Research Center). Oct 1985. 52p. 
(PWRRC-TR—173). NTIS, PC A04/MF AO1. 

Microbial metabolism in Reservoir 29, an acid (pH 3) strip 
mine lake in the Greene-Sullivan State Forest, Indiana, was studied. 
There were active populations of algae and heterotrophic bacteria 
in the lake. Algal productivity was relatively low, presumably be- 
cause of the poor nutritional status of the lake. Bacterial sulfate re- 
duction in the sediments of Reservoir 29 was extensively studied, 
because this process can neutralize acidity. The reduction of sulfate 
was biologically mediated, because it had a temperature optimum of 
37 C. Hydrogen gas was the only electron donor that stimulated 
sulfate reduction at pH 3; organic acids. 


36786 (PB—86-170511/XAB) Chemistry and apparent 
quality of surface water and ground water associated with 
coal basins. Technical completion report. Stroud, R.B.; Spell- 
man, J.L.; Potts, R.R.; Oakley, A.J. (Arkansas Univ., Fay- 
etteville (USA). Water Resources Research Center). Sep 
1985. 97p. (PUB—113). NTIS, PC A05/MF AO1. 

Preliminary investigations were conducted on the chemistry 
and quality of surface and ground water associated with 12 coal- 
bearing sub-basins in the Arkansas Valley coal field. The coal field 
is approximately 60 miles long and 33 miles wide but only in 12 
areas coal is thick enough and has proper quality to be termed 
commercial. Both surface and underground sample sites were estab- 
lished in each of the sub-basins. Both field and laboratory analyses 
were made and elemental contents are reported. The chemistry and 
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water quality suggest that all water is suitable for agricultural and 
industrial uses. To obtain potable water, treatment must reduce cal- 
cium, magnesium, sodium sulfate and iron. The mineral content of 
the water is due to its contact with coal-bearing zones and reflects 
the mineral content of the coal. 


36787 (PB—86-171428/XAB) Selenium oxidation and re- 
moval by ion exchange. Boegel, J.V.; Clifford, D.A. (Hous- 
ton Univ., TX (USA). Dept. of Civil Engineering). Mar 
1986. 78p. NTIS, PC A05/MF AOl1. 

Strong-base anion exchange was evaluated as a process for 
the removal of trace quantities of selenium from groundwater. The 
efficiency of the process was found to be dependent on the oxida- 
tion state of selenium, with the selenate anion (Se(VI)) having a 
greater affinity for the anion-exchange resin than selenite or biselen- 
ite anions (Se(IV)). An analytical method was developed to meas- 
ure the concentrations of Se(IV) and Se(VI) (i.e., to determine the 
speciation of selenium) at trace concentrations in groundwater. The 
oxidation of Se(IV) to Se(VI) at trace concentration in groundwat- 
er was studied with this new analytical method. 


36788 (PB—86-171436/XAB) Groundwater and leachate 
treatability studies at *.ur Superfund sites. Final report, 
March 1979-December 1983. Shuckrow, A.J.; Pajak, A.P.; 
Touhill, C.J. (Baker (Michael), Jr., Inc., Beaver, PA 
(USA)). Mar 1986. 149p. NTIS, PC A07/MF AO1. 

Selected wastewater-treatment processes were evaluated in 
bench-scale tests using contaminated groundwaters and leachates 
from four hazardous-waste problem sites. The processes investigat- 
ed were selected on the basis of an extensive literature review and 
desktop analysis of 18 candidate processes. The preceeding work is 
described in a report entitled Concentration Technologies for Haz- 
ardous Aqueous Waste Treatment (EPA 600/2-81-019). The proc- 
esses reported here include adsorption, biological treatment, coagu- 
lation and precipitation, filtration, ozonation, sedimentation, and 
stripping. The processes were used singly and in various process 
train configurations. 


36789 (PB—86-171444/XAB) Effects of variable hard- 
ness, ph, alkalinity, suspended clay, and humics on the chemi- 
cal speciation and aquatic toxicity of copper. Nelson, H.; 
Benoit, D.; Erickson, R.; Mattson, V.; Lindberg, J. (Envi- 
ronmental Protection Agency, Duluth, MN (USA). Envi- 
ronmental Research Lab.). Mar 1986. 121p. (EPA/600/3— 
86/023). NTIS, PC A06/MF A0O1. 

The effects of variable hardness, pH, alkalinity, humics, and 
suspended clay on the chemical speciation of copper and its toxicity 
to fathead minnow larvae in Lake Superior water were investigat- 
ed. Two proposed methods (toxicity factors and chemical specia- 
tion) for predicting LCS5O values in specific natural waters from lab- 
oratory toxicity data and the average site specific values of general 
water quality parameters were evaluated. The accuracy of the 
cupric ion-selective electrode in determining CU*? activities in am- 
bient and chemically altered Lake Superior water was also deter- 
mined. 


36790 (PB—86-171618/XAB) Predicting single-species 
toxicity in natural water systems. Connolly, J.P. (Manhattan 
Coll., New York (USA). Dept. of Environmental Engineer- 
ing and Science). 1985. 12p. NTIS, PC A02/MF AO1. 

A methodology is proposed to predict single-species toxicity 
in natural waters by using laboratory bioassay data which relate 
effect to a tissue concentration of toxicant or to injury accumula- 
tion. Such relationships should be independent of test conditions 
and therefore transferable from lab to field. A mathematical model 
of uptake and elimination of toxicants by fish is used to relate expo- 
sure concentration to tissue concentration and then to affect. Pre- 
diction of toxicity in a laboratory test in which the exposure con- 
centration varies in time is presented as a first step in testing the 
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methodology. Survival time under time-varying exposure is calcu- 
lated and compared to observed data. The model predicted survival 
times that were consistent with the observed times. Whole-body 
residue is used as the estimate of dose. 


36791 (PB—86-175718/XAB) Determining the effective- 
ness of an afterburner to reduce dioxins and furans. Summary 
report (Final), 2 October 1984-30 June 1985. Miller, S.E.; 
DeRoos, F.L.; Howes, J.E.; Tabor, J.E.; Lykins, B.W. (Bat- 
telle Columbus Labs., OH (USA)). Mar 1986. 11lp. NTIS, 
PC A06/MF AO1. 

During reactivation of granular activated carbon (GAC) 
used in the treatment of municipal water supplies, a potential exists 
for the release of adsorbed organic compounds or their reaction 
products into the environment. The purpose of the study was to 
evaluate the effectiveness of an afterburner in reducing or eliminat- 
ing the occurrence of dioxins and furans in the reactivator effluent 
streams. Quantitative measurements were made of tetrachlorodi- 
benzo-p-dioxins (TCDDs) and tetrachlorodibenzofurans (TCDFs) 
in all effluent streams from the Cincinnati, Ohio Water Works, 
reactivator unit and penta-, hexa-, and octa-chlorinated dioxins 
(CDDs) and furans (CDFs) in a preselected number of samples. 
During two of the tests, the natural gas and fuel oil were sampled 
to determine if PCBs were present in the fuel supply used to fire 
the carbon-reactivation system. 


36792 (PB—86-178118/XAB) Factors affecting the long- 
term response of surface waters to acidic deposition: state-of- 
the-science. Project report. Church, M.R.; Turner, R.S.; 
Johnson, D.W.; Elwood, J.N.; Van Winkle, W. (Environ- 
mental Protection Agency, Corvallis, OR (USA). Environ- 
mental Research Lab.). Mar 1986. 317p. (EPA/600/3—86/ 
025). NTIS, PC A14/MF AO1. 

Recent intensive study of the causes of surface-water acidifi- 
cation has led to numerous hypothesized controlling mechanisms. 
Among these are the salt-effect reduction of alkalinity, the base 
cation buffering and sulfate adsorption capacities of soils, availabil- 
ity of weatherable minerals, depth of till, macropore flow, and type 
of forest cover. Correlative and predictive models have been devel- 
oped to show the relationships(if any) between the hypothesized 
controlling mechanisms and surface water acidity, and to suggest 
under what conditions additional surface waters might become 
acid. The US EPA is interested in surveying watershed characteris- 
tics to correlate with predictive model simulations in and effort to 
assess how many surface waters will become acid within certain 
timeframes. The document is a review of current knowledge of fac- 
tors and processes controlling soil and surface-water acidification, 
as well as an assessment of the adequacy of that knowledge for 
making predictions of future acidification. 


36793 (PB—86-182441/XAB) Opportunities to protect 
instream flows in Massachusetts. Sisk, R. (Fish and Wildlife 
Service, Fort Collins, CO (USA). Western Energy and 
Land Use Team). Apr 1986. 66p. NTIS, PC A04/MF AOl1. 
The publication is one of a series of similar documents for 
western and midwestern States that provides a survey of State pre- 
rogatives and programs that may be used to protect the instream 
uses of water. Most of the opportunities for protecting instream 
flows are related to fish and wildlife habitat, although many other 
instream uses are considered, including hydroelectric power pro- 
duction, recreation, navigation, downstream delivery, and waste- 
load assimilation. The documents illustrate methods to protect in- 
stream uses within the context of existing laws and regulations. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 35609, 35612, 35616, 35618, 35620, 36747, 
36756, 36781 
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REFER ALSO TO CITATION(S) 36782 
5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 35663, 35668, 35670 


36794 (DOE/BP/13076—T1) Evaluation of management 
of water releases for Painted Rocks Reservoir, Bitterroot 
River, Montana, Annual report, FY 1984, Lere, M.E. (Mon- 
tana Dept. of Fish, Wildlife and Parks, Missoula (USA)). 
Mar 1985. Contract AI79-83BP13076. 119p. NTIS, 
A06/MF A01; 1; GPO Dep. File Number DE86011394. 

Baseline fisheries and habitat data were gathered during 1983 
and 1984 to evaluate the effectiveness of supplemental water re- 
leases from Painted Rocks Reservoir in improving the fisheries re- 
source in the Bitterroot River. Discharge relationships among main 
stem gaging stations varied annually and seasonally. Flow relation- 
ships in the river were dependent upon rainfall events and the 
timing and duration of the irrigation season. Supplemental water re- 
leased from Painted Rocks Resevoir totaled 14,476 acre feet in 1983 
and 13,958 acre feet in 1984. Daily maximum temperature moni- 
tored during 1984 in the Bitterroot River averaged 11.0, 12.5, 13.9 
and 13.6°C at the Darby, Hamilton, Bell and McClay stations, re- 
spectively. Chemical parameters measured in the Bitterroot River 
were favorable to aquatic life. Population estimates conducted in 
the Fall, 1983 indicated densities of I+ and older rainbow trout 
(Salmo gairdneri) were significantly greater in a control section 
than in a dewatered section (p < 0.20). Numbers of I+ and older 
brown trout (Salmo trutta) were not significantly different between 
the control and dewatered sections (p > 0.20). Population estimates 
conducted in the Spring, 1984 indicated densities of mountain whi- 
tefish (Prosopium williamsoni) geater than 254 mm in total length 
were not significantly different between the control and dewatered 
sections (p > 0.20). 


(GAT-Z—4146-Vol.1) Hydrogeologic site evalua- 
tion of the Department of Energy, Portsmouth Uranium En- 
richment Facility. Final report. Volume I. Johe, D.; Taft, L.; 
DeNiro, D.; McCandlish, C.; St. John, K.; Craig, i (Bat- 
telle Columbus Labs., OH (USA); Goodyear Atomic Corp., 
Piketon, OH (USA)). Apr 1986. Contract ACO05- 

NTIS, PC A05/MF AO1; 1; GPO Dep. 
File Number D 18601 1326. 

The purpose was to assess all available information relating 
to the geology and groundwater conditions beneath the DOE Res- 
ervation to determine the impact of the facility on groundwater re- 
sources at the site. Geologic cross sections were constructed, direc- 
tion of groundwater flow identified, and geologic conditions de- 
scribed. Current groundwater monitoring programs were assessed. 
Areas that appear to have potential for use as waste disposal sites 
were identified. (ACR) 


5206 Regulations 


REFER ALSO TO CITATION(S) 36758, 36759, 36760, 36761, 36762, 36763, 
36764, 36765, 36766, 36767, 36768, 36769, 36770 


36796 (PB—86-172400/XAB) Superfund Record of Deci- 
sion (EPA Region 1): Hocomonco Pond, Westborough, Mas- 
sachusetts, September 1985. Final report. (Environmental 

nm, DC (USA)). 30 Sep 1985. 


Protection Agency, W 
219p. NTIS, A10/MF A0O1 

The Hocomonco Pond site consists of approximately 23 
acres, located in the Town of Westborough, Worcester County, 
Massachusetts, and is bordered on the northwest by Hocomonco 
Pond. Research into the past activities at the Hocomonco Pond Site 
indicates that from 1928 to 1946, the site was used for a wood-treat- 
ing operation by Montan Treating Company and American Lumber 
and Treating Company. This business consisted of saturating wood 
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products (e.g., telephone poles, railroad ties, pilings, and fence 
posts) with creosote to preserve them. During the operations, 
wastes were discharged into a pit lagoon (referred to as the former 
lagoon). The lagoon was excavated on the property to intercept 
and contain spillage and waste from the wood-treating operation. 
As this lagoon became filled with waste creosote, sludges, and 
water, its contents were pumped into two depressions, referred to 
as Kettle Pond, which is located east of the site, near the west side 
of Otis Street. 


36797 (PB—86-172467/XAB) Superfund Record of Deci- 
sion (EPA Region 2): Swope Oil Company, Pennsauken, New 
Jersey, September 1985, Final report. (Environmental Pro- 
tection Agency, Washington, DC (USA)). 27 Sep 1985. 86p. 
NTIS, PC A05/MF AO1. 

The Swope Oil Company site is located in an industrial com- 
plex in northern Pennsauken Township, Camden County, New 
Jersey. Swope Oil operated a chemical reclamation operation at 
this two-acre site from 1965 until December 1979. Operations in- 
cluded buying, selling, dealing in, manufacturing, and processing 
chemicals, chemical compounds, and paints. Products processed at 
the site included phosphate esters, hydraulic fluids, paints and var- 
nishes, solvents, oils, plasticizers, and printing inks. Waste liquids 
and sludges from the Swope Oil operation were discharged to an 
excavated, unlined lagoon. Contaminated material was also ponded 
within a diked tank farm and in an exposed drum storage area. The 
Company, which ceased operation in December 1979, has declined 
to take any action at the site. 


36798 (PB—86-172517/XAB) Superfund Record of Deci- 
sion (EPA Region 5): New Brighton/St. Anthony, Ramsey 
County, Minnesota (initial remedial measure), August 1984. 
Final report. (Environmental Protection Agency, Washing- 
ton, DC (USA)). 2 Aug 1984. 17p. NTIS, PC A02/MF 
AOl. 

The New Brighton/Arden Hills site is located immediately 
north of Minneapolis/St. Paul, Minnesota. The site actually in- 
cludes portions of the municipalities of Shoreview, Arden Hills, 
Moundsview, New Brighton and St. Anthony. The site presently 
consists of more than 18 square miles of ground water contaminat- 
ed with volatile organics. In June 1981, the Minnesota Pollution 
Control Agency (MPCA) and the Minnesota Department of Health 
(MDH) found organic solvent contamination in ground water used 
for municipal drinking water in the City of New Brighton, which 
lies immediately to the northeast of St. Anthony and Minneapolis. 
The original June 1981 sampling showed no contamination in the 
St. Anthony wells; but by late 1981, unquantifiable traces of trich- 
loroethylene (TCE) contamination began to appear in city well 
number 3. From 1982 to 1984, TCE levels in well number 3 gradu- 
ally rose to the 8-10 ppb range with a peak level of 23 ppb. In addi- 
tion, dichloroethylene (DCE) levels gradually rose to leveis averag- 
ing approximately 1 ppb, with a peak of 1.7 ppb. 


36799 (PB—86-172533/XAB) Superfund Record of Deci- 
sion (EPA Region 3): Sand, Gravel and Stone Site, Elkton, 
Cecil County, Maryland, September 1985. Final report. (En- 
vironmental Protection Agency, Washington, DC (USA)). 
30 Sep 1985. 55p. NTIS, PC A04/MF AO1. 

The Sand, Gravel and Stone site consists of approximately 
200 acres, and is located in Elkton, Cecil County, Maryland. The 
site was previously operated as a sand and gravel quarry under the 
name Maryland Sand and Gravelstone Company. Currently, the 
site is occupied by the Sand, Gravel, and Stone Company. It was 
reported that about three acres onsite were used for the disposal of 
waste-processing water, sludge, still bottoms, and about 90 drums 
of solid and semisolid waste between 1969 and 1974. On July 16, 
1974, 1300 gallons of flammable products in drums were reportedly 
received and dumped. On August 5, 1974, 5000 gallons of nonflam- 
mable materials were received at the site. Pits, excavated onsite, 
were used as surface impoundments, where approximately 700,000 
gallons of waste were dumped. Remedial measures at the site will 
be implemented in two phases. 
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36800 (PB—86-172541/XAB) Superfund Record of Deci- 
sion (EPA Region 3): Douglassville Disposal Site, Berks 
County, Pennsylvania, September 1985. Final report. (Envi- 
ronmental Protection Agency, Washington, DC (USA)). 27 
Sep 1985. 45p. NTIS, PC A03/MF AOI. 

The Douglassville Disposal Site occupies approximately 50 
acres of land along the southern bank of the Schuylkill River in 
southeastern Berks County, Union Township, Pennsylvania. Site 
operations included lubricating-oil recycling in 1941 and waste sol- 
vents recycling in the 1950’s and 1960's. Wastes generated from 
these operations were stored in several lagoons located in the 
northern half of the site until 1972. In November 1970, ten days of 
heavy rain caused the lagoons to overflow and breach safety dikes 
releasing 2-3 million gallons of wastes. The dikes were repaired and 
a Federal decree was issued stating that no more waste material 
was to be stored in the lagoons. Actions were also initiated to dis- 
pose of remaining waste materials. Before the action could be car- 
ried out, tropical storm Agnes caused the Schuylkill River to over- 
flow its banks and inundate the entire site. An estimated 6 to 8 mil- 
lion gallons of wastes were released and carried downstream by 
floodwaters for about 15 miles. 


36801 (PB—86-173283/XAB) Coastal zone and Continen- 
tal Shelf conflict resolution: improving ocean use and resource 
dispute management. Nyhart, J.D.; Harding, E.T. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Sea Grant Coll. 
Program). Nov 1985. 163p. (MITSG—85-28). NTIS, PC 
A08/MF AO1. 

Contents include: An overview of coastal zone and continen- 
tal shelf conflicts; Experience in coastal zone management conflict; 
Future coastal zone conflicts; Outer continental shelf conflicts; 
Georges Bank and Gulf of Maine; and Future considerations. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5502 Biochemistry 


36802 (DOE/ER/12086—T1) Viruses of eukaryotic 
green algae. report, August 1, 1984-March 1, 1986. 
Van Etten, J.L. (Nebraska Univ., Lincoln (USA). Dept. of 
Plant Pathology). 1986. Contract AC02-82ER12086. Sp. 
NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE86011461. 

PBCV-1 is a large dsDNA-containing, plaque forming virus 
that replicates in a unicellular, eukaryotic Chlorella-like green alga 
strain NC64A. We have discovered that PBCV-1 infection results 
in the appearance of a restriction and modification system in the 
host. Furthermore, we have isolated and partially characterized 30 
additional large, dsDNA-containing viruses which replicate in the 
same host. Some, if not all, of these viruses probably induce the 
synthesis of modification and restriction systems which are different 
from that induced by PBCV-1. 16 refs. 


36803 Polarizabilities for light scattering from chiral par- 
ticles. Singham, S.B.; Patterson, C.W.; Salzman, G.C. (Life 
Sciences Division, Los Alamos National Laboratory, Los 

New Mexico 87545). Journal of Chemical Physics; 
85: No. 2, 763-770(15 Jul 1986). 

The coupled dipole method is used to calculate the circular 
intensity differential scattering (CIDS) from chiral particles. The 
particles are described by a collection of spherical or ellipsoidal di- 
poles. In the case of ellipsoidal dipoles, it is shown that triaxial po- 
larizabilities have to be used to quantitatively describe the scatter- 
ing matrix of the particle. For certain collections of ellipsoidal di- 
poles, the dipolar interactions may be neglected in calculating 
CIDS from the structure. The coupled dipole approximation also 
provides a convenient method for calculating CIDS from a one di- 
mensional helical crystal. 
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36804 Alkalophilic Bacillus firmus RAB 

iants which can grow at lower Na‘ concentrations than the 
parental strain. Krulwich, T.A.; Guffanti, A.A.; Fong, M.Y.; 
Falk, L.; Hicks, D.B. (City Univ. of New York, NY). Jour- 
nal of Bacteriology; 165: No. 3, 884-889(Mar 1986). Contract 
AC02-81ER10871. 

Obligately alkalophilic Bacillus firmus RAB cannot grow 
well on media containing less than 5 mM Na*. However, variant 
strains can be isolated on plates containing 2 to 3 mM Na*. These 
variants are observed only rarely in cultures that are plated before 
being subjected to repeated transfers in liquid medium. Cultures 
which have been transferred several times produce variants at an 
apparent frequency of 2 x 10~*. Most of these variants are unstable, 
generating parental types at the high frequency of 10%; however, 
stable variants can be isolated. These strains grow better than the 
parental strain at very high pH values in the presence of 5 mM Na* 
and have enhanced activity of the Na* -H* antiporter that has been 
implicated in pH homeostasis. By contrast, Na*-coupled solute 
uptake is indistinguishable from that of the parental strain, and no 
obvious changes in the respiratory chain components are apparent 
in reduced versus oxidized difference spectra. The membranes of 
the variants show a marked enhancement, on sodium dodecyl sul- 
fate-polyacrylamide gradient electrophoresis, in one polypeptide 
band with a molecular weight in the range of 90,000. The findings 
are discussed from the point of view of genetic mechanisms that 
might confer adaptability to even more extreme environments than 
usual and in view of earlier models relating the Na* -translocating 
activities of the alkalophiles. 


36805 Model for the kinetics of potassium in healthy 
humans, Leggett, R.W.; Williams, L.R. (Oak Ridge National 
Lab., TN; Indiana Univ., South Bend). Physics in Medicine 
and Biology; 31: No. 1, 23-42(Jan 1986). Contract ACO0S5- 
840R21400. 

A model is developed to describe the distribution and excre- 
tion of potassium at arbitrary times during or after intake by inges- 
tion or injection. The movement of K is tracked in greater detail 
than in previous models and is described in terms of anatomical 
compartments rather than the hypothetical, mathematically derived 
pools often considered. Parameter values are derived for a typical 
resting healthy adult male. Because of its anatomically realistic 
framework, the model may be used as a point of departure for 
modelling the behaviour of K in various subgroups of the popula- 
tion under less ideal conditions. (author). 


36806 Purification and characterization of the F,:-ATPase 
form Clostridium thermoaceticum. Ivey, D.M.; Ljungdahl, 
L.G. (Univ. of Georgia, Athens). Journal of Bacteriology; 
165: No. 1, 252-257(Jan 1986). Contract AS09-79ER 10499. 

The F, portion of the H* -ATPase from Clostridium ther- 
moaceticum was purified to homogeneity by solubilization at low 
ionic strength, ion-exchange chromatography, and gel filtration. 
The last indicated the M/sub r/ to be 370,000. Sodium dodecyl sul- 
fate-polyacrylamide gel electrophoresis of the pure enzyme re- 
vealed four bands with M/sub r/ corresponding to 60,000, 55,000, 
37,000, and 17,000 in an apparent molar ratio of 3:3:1:1. The puri- 
fied enzyme would bind to stripped membranes to reconstitute di- 
cyclohexylcarbodiimide-sensitive ATPase activity. Phosphohydro- 
lase activity, measured at 58°C, was optimal at pH 8.5. In the pres- 
ence of a 1 mM excess of Mg* over the concentration of ATP, the 
K/sub m/ for ATP was 0.4 mM, and the V/sub max/ was 6.7 
pmol min ~! mg™*. Unlike the membrane-bound F:Fo complex, the 
F,-ATPase was relatively insensitive to the inhibitors dicyclohexyl- 
carbodiimide and tributyltin chloride. Both the complex and the F;- 
ATPase were inhibited by quercetin, azide, 7-chloro-4-nitro-benz-2- 
oxa-1,3-diazole, and free magnesium, and both were stimulated by 
primary alcohols and sulfite. In whole cells, the F:Fo-ATPase cata- 
lyzed the synthesis of ATP in response to a pH gradient. 


36807 Quantitative method for colorimetric determination 
of formate in fermentation media. Sleat R.; Mah, R.A. (Univ. 
of California, Los Angeles). Applied and Environmental 
Microbiology; 47: No. 4, $84-885(Apr 1984). Contract AS03- 
80ER 10684. 
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The effect of fermentation products and media supplements 
on a colorimetric assay for formate were evaluated. Formate was 
detected at concentrations as low as 0.5 mM in fermentation media. 
10 references, 1 figure, 2 tables. 


5503 Cytology 


36808 Highly crystalline cellulose from Rhizoclonium 

Atalla, R.H.; Whitmore, R.E.; Vanderhart, 
D.L. (institute of Paper Chemistry, Appleton, WI). Biopo- 
lymers; 24: 421-423(1985). 

In relation to studies of crystalline forms in native celluloses, 
the authors have recently investigated cellulose from the cell walls 
of the alga, Rhizoclonium hieroglyphicum. They believe the Rhizo- 
clonium cellulose provides a suitable substrate for studies of struc- 
ture, based on both diffractometry and spectrometry. The authors 
have carried out preliminary characterization based on x-ray dif- 
fraction, solid state "*C-NMR, and Raman spectroscopy. The alga 
here described came to their attention in the course of assessing 
benthal deposits exposed during a period of depressed water levels 
in the High Falls flowage along the Peshtigo River in northeast 
Wisconsin. The texture of the dried deposits seemed similar to the 
characteristic texture of aggregates of cellulosic fibers. An x-ray 
diffractogram revealed the presence of highly crystalline cellulose 
and led the authors to pursue identification of the alga and the 
more detailed characterization. 


5504 Genetics 
REFER ALSO TO CITATION(S) 36753 


36809 Tn4351 in Bacteroides spp. and medi- 
ates the integration of plasmid R751 into the Bacteroides 
chromosome. Shoemaker, N.B.; Geity, C.; Gardner, J.F.; Sa- 
lyers, A.A. (Univ. of Illinois, Urbana). Journal of Bacteriolo- 
gy; 165: No. 3, 929-936(Mar 1986). Contract AC02- 
81ER10944. 

The gene for resistance to erythromycin and clindamycin, 
which is carried on the conjugative Bacteroides plasmid, pBF4, has 
been shown previously to be part of an element (Tn4351) that 
transposes in Escherichia coli. The authors have now introduced 
Tn4351 into Bacteroides uniformis 0061 on the following two sui- 
cide vectors: (i) the broad-host-range IncP plasmid R751 
(R751::Tn4351) and (ii) pSS-2, a chimeric plasmid which contains 
33 kilobases of pBF4 (including Tn4351) cloned into the IncQ plas- 
mid RSF1010 and which is mobilized by R751. When E. coli 
HB101, carrying either R751::Tn4351 or R751 and pSS-2, was 
mated with B. uniformis under aerobic conditions, Em/sup r/ trans- 
conjugants were detected at a frequency of 10 ~* to 1075 
(R751::Tn4351) or 10~* to 10-* (R751 and pSS-2). In matings in- 
volving pSS-2, all Em/sup r/ transconjugants contained simple in- 
sertions of Tn4351 in the chromosome, whereas in matings involv- 
ing R751::Tn4351, about half of the Em/sup r/ transconjugants had 
R751 cointegrated with Tn4351 in the chromosome. Of the Em/sup 
r/ transconjugants, 13% were auxotrophs. Bacteroides spp. which 
had R751 cointegrated with Tn4351 in the chromosome did not 
transfer R751 or Tn4351 to E. coli HB101 or to isogenic B. unifor- 
mis, nor did the integrated R751 mobilize pE5-2, an E. coli-Bacter- 
oides shuttle vector that contains a transfer origin that is recog- 
nized by R751. 


36810 Genetic analysis of Bacillus stearothermophilus by 
protoplast fusion. Chen, Z.; Wojcik, S.F.; Welker, NE. 
(Northwestern Univ., Evanston, IL). Journal of Bacteriology; 
165: No. 3, 994-1001(Mar 1986). Contract FG02- 
84ER 13204. 

Efficient and reliable protoplasting, regeneration, and fusion 
techniques were established for the prototrophic strain Bacillus 
stearothermophilus NUB36. Auxotrophic mutants were isolated, 
and protoplast fusion was used to construct isogenic mutant strains 
and for chromosomal mapping. Markers were mapped using two-, 
three-, and four-factor crosses. The order of the markers was hom- 
1-thr-1-his-1-(gly-1 or gly-2)-pur-l-pur-2. These markers may be 
analogous to hom, thrA, hisA, glyC, and purA markers on the Ba- 
cillus subtilis chromosome. No analogous pur-1 marker has been re- 
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ported in B. subtilis. The relative order of three of the markers 
(hom-1-thr-1-gly-1) was independently confirmed by transduction. 


36811 Plasmid-to-plasmid recombination in Haemophilus 
influenzae. Balganesh, M.; Setlow, J.K. (Brookhaven Na- 
tional Lab., Upton, NY). Journal of Bacteriology; 165: No. 1, 
308-311(Jan 1986). 

No recombination between plasmids was observed after con- 
jugal transfer of a plasmid into a cell carrying another plasmid. 
Two types of such recombination took place after transformation, 
one type being Rec* dependent and suggesting a preferred site of 
recombination. The other much rarer type was at least partially 
Rec* independent. 


5505 Metabolism 

REFER ALSO TO CITATION(S) 35502 
5506 Medicine 

REFER ALSO TO CITATION(S) 36446, 37121 


36812 (EGG-M—08386) Design of filtered epithermal 
neutron beams for BNCT. Greenwood, R.C. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1986. Contract ACO07- 
761D01570. 22p. (CONF-860155—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86011050. 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The design principles of filters (installed in nuclear reactors) 
to provide epithermal neutron beams suitable for use in °B Neu- 
tron Capture Therapy (BNCT) are reviewed. The goal of such fil- 
ters is to provide epithermal neutron beams within an energy range 
of ~1 keV to ~30 keV with fluxes in excess of 5 x 10° neutrons/ 
cm? x s, and having acceptably low contaminant fast neutron (>30 
keV) and gamma components. Filters considered for this applica- 
tion include ***U, Sc, Fe/Al and AI/S. It is shown that in order to 
achieve a goal epithermal neutron flux of >5 x 10* neutrons/cm? x 
8, such filters must be located in radial beam channels which view 
essentially the «. ‘u;lete reactor core. Based on considerations of es- 
timated epithermal fluxes, cost and availability of materials, and 
transmitted neutron energy spectrum, it is suggested that a filter 
consisting of elements of Al, S, Ti and V might prove to be an op- 
timum design for BNCT applications. 


36813 (FRNC-TH—2170) Study of brain uptake of etor- 


sion tomography. Artola, A. (R ; 
1983. 102p. (In Freachy’ NTIS (US Sales Only), PC A06/ 
MF A0O1. File Number DE86750664. 

In order to study in vivo opiate receptors in brain, etor- 
phine, a morphine-like drug was labelled with ™C. Etorphine pos- 
sesses an extremely high affinity for specific opiate binding sites. It 
passes easily through the blood-brain barrier. The brain pharmaco- 
kinetics of ''C-etorphine was studied in vivo in the Baboon Papio- 
Papio, by positron emission tomography. *'C-etorphine concentra- 
tion reached its maximum two minutes after intravenous injection 
and then decreased rapidly. In some experiments, cyprenorphine, a 
morphine antagonist, was injected subsequently in order to study 
the displacement of the radioactive ligand from brain structures. 
Hepato-biliary and blood pharmacokinetics of ''C-etorphine were 
also studied. 


36814 (ORNL/TM—9937) Nuclear ae 
report for quarter ending December 31, 1985. 
Jr.; Ambrose, K.R.; Goodman, M.M.; oo P. 

Ridge National Lab., T™N (USA)).. May 1986. Gann 
AC05-840R21400. 30p. NTIS, PC ‘A03/MF AO0l; 1; GPO 
Dep. File Number DE86011345. 

The first clinical results with the new iodine-123-labeled 
methylbranched fatty acid, 15-(p-iodophenyl)-3-R,S-methylpentade- 
canoic acid (BMIPP), are described in this report. A series of 19 
patients were evaluated with [I-123]BMIPP by planar imaging stud- 
ies. The groups consisted of patients with normal coronary arteries, 
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and patients with single-, double-, and triple-vessel disease. The 
goal of these studies was to evaluate [I-123]BMIPP for the first 
time in patients, to analyze regional uptake and wash-out proper- 
ties, and to. compare the results of BMIPP with the straight-chain 
analogue, [I-123]IPP. The results of wash-out kinetic measurements 
are described in this report. An important finding was that, in addi- 
tion to good myocardial images, abnormal (reduced) elimination 
was observed in patients with coronary artery disease (CAD) 
which is not observed with other agents such as IPP. Thus, the ad- 
ditional information obtained with BMIPP may be of useful prog- 
nostic value. The results of methyl-branching on the subcellular dis- 
tribution and incorporation into lipid pools of rat hearts using ana- 
logues of 19-iodo-18-nonadecenoic acid are also described in this 
report. 15 figs., 3 tabs. 


36815 Monte Carlo studies of x-ray scattering in trans- 
mission diagnostic radiology. Barnea, G.; Dick, C.E. (Center 
for Radiation Research, National Bureau of Standards, 
Gaithersburg, Maryland 20899). Medical Physics; 13: No. 4, 
490-495(Jul 1986). 

Monte Carlo methods have been used to simulate the scatter- 
ing of x rays in polystyrene and water phantoms. In particular, the 
ratio of the scattered to total x-ray fluence (scatter fraction) has 
been calculated for monoenergetic x-ray beams in the energy region 
relevant to diagnostic radiology and nuclear medicine (30—660 
keV). Simulations have been made for representative values of the 
pertinent geometrical factors; phantom thickness from 5 to 21 cm, 
x-ray beam diameters of 10 and 25 cm, and scatterer-to-image-plane 
separations from 0 to 20 cm. As a function of x-ray energy, the 
scatter fraction was found to vary slowly between 30 and 100 keV, 
and to decrease between 100 and 660 keV. The present results were 
generated with a special transport code which included the effects 
of special geometries and the response of the x-ray detector. With 
the inclusion of these effects, the results resolved inconsistencies 
and showed good agreement with previous measured and calculat- 
ed data. 


36816 Maturational changes in cerebral function in in- 
fants determined by ‘*FDG positron emission tomography. 
Chugani, H.T.; Phelps, M.E. (Univ. of California School of 
Medicine, Los haan Science (Washington, D.C.); 231: 
840-843(21 Feb 1986). 

2-Deoxy-2["*F]fluro-D-glucose positron emission tomogra- 
phy performed in human infants during development revealed pro- 
gressive changes in local cerebral glucose utilization. In infants 5 
weeks of age and younger, glucose utilization was highest in the 
sensorimotor cortex, thalamus, midbrain-brainstem, and cerebellar 
vermis. By 3 months, glucose metabolic activity had increased in 
the parietal, temporal, and occipital cortices and the basal ganglia, 
with subsequent increases in frontal and various association regions 
occurring by 8 months. These functional changes measured with 
positron emission tomography are in agreement with behavioral, 
neurophysiological, and anatomical alterations known to occur 
during infant development. 32 references, 2 figures, 1 table. 


36817 Review of clinical results of fast neutron therapy 
in the USA. Peters, L.J.; Maor, M.H.; Laramore, G.E.; Grif- 
fin, T.W.; Hendrickson, F.R. (Anderson, M.D. Hospital and 
Tumor Inst., Houston, TX, USA; Washington Univ., Seat- 
tle, USA. Div. of Radiation Oncology; Fermi National Ac- 
celerator Lab., Batavia, IL, USA). Strahlentherapie; 161: No. 
12, 731-738(Dec 1985). (CONF-8409348—). 

From Workshop on progress in high LET-radiation therapy 
- semiannual meeting of the EORTC-High LET therapy group; 
a F.R. Germany (22 Sep 1984). 

Based on encouraging results in a pilot study of mixed 
scheduled preoperative irradiaton for bladder cancer, a random 
study was begun in 1981, but too few cases have been accrued for 
analysis. Other randomized trials comparing protracted neutron 
only regimens with photon therapy have been conducted. These 
were negative for lung and pancreatic cancer, but a suggestion of a 
therapeutic gain has been observed for treatment of inoperable sali- 
vary gland tumors and advanced squamous carcinomas of the head 
and neck. Based on a reassessment of all the available clinical and 
radiobiological data, and taking advantage of the greater technical 
flexibility offered by hospital-based facilities, the strategy of fast 


neutron therapy for future trials has been changed. In these trials 
neutrons are being used in a twelve fraction, four week regimen to 
treat gross disease, with elective therapy being given whereever 
possible using low LET irradiation. Concomitantly, research is pro- 
ceeding to define predictors of tumor response to high LET radi- 
ations in order to better select patients for fast neutron radiothera- 
Py: 


36818 Positron emission tomography and computed to- 
mography assessments of the aging human brain. de Leon, 
M.J.; George, A.E.; Ferris, S.H.; Christman, D.R.; Fowler, 
J.S.; "Gentes, Cl: Brodie, ws Reisberg, B.; Wolf, AP. (New 
York Univ. Medical Center, NY). Journal of Computer As- 
sisted Tomography; 8: No. 1, 88-94(Feb 1984). 

The relationship between alterations in brain structure and 
brain function was studied in vivo in both young and elderly 
human subjects. Computed tomography revealed significant age-re- 
lated ventricular and cortical sulcal dilatation. The cortical changes 
were most closely related to age. Positron emission tomography 
failed to show regional changes in brain glucose metabolic rate. 
The results suggest that the normal aging brain undergoes structur- 
al atrophic changes without incurring regional metabolic changes. 
Examination of the correlations between the structural and the met- 
abolic measures revealed no significant relationships. These data are 
discussed with respect to the significant structure-function relation- 
ships that have been reported in Alzheimer disease. 27 references, 3 
figures, 2 tables. 


tomographs, 3 
Kaufman, D.; Chesler, D.A.; Stearns, cw. Brownell, GL. 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; 1-5(1984). 

The design of a cylindrically shaped scintillation camera for 
volume imaging of positron emitters is discussed. The design is 
based on the detector concepts developed for a single ring scintilla- 
tion camera, i.e., the Massachusetts General Hospital analog ring 
camera. Detector characteristics derived from both computer mod- 
eling and measurements are presented. 10 references, 8 figures. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 35650, 36802, 36804, 36808 


sok Friangie Park, NC (USA)). 1985. 
Tp. NTIS, PC A02/MF AO1. 

In a 22.7 cu.m. flow mode smog chamber, 5.4 ppm proylene 
was allowed to react with 0.9 ppm ozone either in the presence or 
absence of 0.2 ppm nitrogen dioxide. The steady-state reactant and 
product distribution was then tested for total mutagenic activity by 
exposing Salmonella typhimurium strain TA100 to the gasphase 


chamber effluent. The total product in the test plates was 
varied by exposing them for 0, 5, 10, 15, and 20 h. Salmonella ty- 
phimurium survivor levels were obtained at each length of expo- 
sure. The number of revertants/plate increased at a rate of approx. 
4-5 per hour, while the survivor level decreased throughout the ex- 
posure. Most of the total mutagenic activity can be accounted for 
by the presence of formaldehyde. This work clearly demonstrates 
that a gas-phase exposure of Salmonella typhimurium can be effec- 
tively employed as an alternative to the standard plate incorpora- 
tion test for volatile species and for complex gas phase mixtures. 


36821 Physiological diversity of rangeland soil microbial 
communities as affected by retort oil shale. Metzger, W.C.; 
Klein, D.A.; Redente, E.F. (Colorado State Univ., Fort 
ae pp "332-339 of Bridging the gap between science, 

tion, and the surface mining operation. Princeton, 

; American Society for Surface Mining and Reclama- 
tion (1985). (CONF-851012—). Contract AC02-76EV04018. 





From National meeting of the American Society for Surface 
Mining and Reclamation; Denver, CO, USA (8 Oct 1985). 

Relative changes in rhizosphere, rhizoplane, and non-rhizos- 
phere microbial physiological diversity in response to retorted shale 
energy residuals were evaluated in a greenhouse experiment. Agro- 
pyron smithii Rydb. and Atriplex canescens (Pursch) Nutt. were 
grown in a control soil, retorted shale or soil over shale treatment. 
Bacteria obtained from retorted shale exhibited a wider range of 
tolerance to alkalinity and salinity, along with decreased growth on 
amino acid substrates, as compared with those bacteria from soil 
and soil over shale. Root-associated bacterial counts were higher in 
spent shale, as compared to the soil control. Retorted shale had no 
observable effects on the number of non-rhizosphere bacteria. The 
calculated physiological diversity of bacteria was only slightly af- 
fected by retorted shale. However, results of bacterial community 
similarity measurements suggested that non-rhizo-sphere bacteria 
were impacted more by retorted oil shale than root-associated bac- 
teria. 28 references, 1 figure, 4 tables. 


5509 Pathology 
REFER ALSO TO CITATION(S) 36852, 36853, 36861 


36822 ee pp 4.1-4.10) Power and 
error of epidemiologic studies in environment. 
Morgan, R.W. (Environmental “Health Associate, Inc., 
Berkeley, CA). Mar 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920253. 
(CONF-8212109—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; Carmel, CA, USA (1 Dec a 

The author has reviewed some of the issues surrounding the 
frequently conflicting evidence produced by laboratory and com- 
munity scientists in relation to conducting logy studies in a 


epidemio 
regulatory environment. The differences between scientists and reg- 


ulators in their willingness to accept more Type I error vs. Type II, 
or vice versa, have been discussed. It is not suggested that either 
group should change their bias. To do so will make advocates out 
of scientists and paralyzed skeptics out of regulators neither is gen- 
erally desirable. For the near future, health scientists of all types 
and regulators at all government levels must deal with lack of evi- 
dence, apparent contradictions, and differing interpretations, all in 
the smoky floodlight of public controversy. Perhaps a retreat to 
basic statistical principles, where error is measured and never 
denied, will improve objectivity for science in a regulatory environ- 
ment. 2 references, 4 tables. 


5520 Public Health 


REFER ALSO TO CITATION(S) 36671, 36672, 36697, 36724, 36869 


36823 (PB—86-176385/XAB) Observational batteries 
and motor activity. MacPhail, R.C. (Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Health 
Effects Research Lab.). > 986. 15p. (EPA/600/D—86/ 
065). NTIS, PC A02/MF A\ 

The US. ser ce acinieacaiaintidibiittbiinaidls 
60,000 chemicals used in this country and that as many as 1000- 
2000 new ones are introduced into commerce each year. Unfortu- 
nately, the ability to assess and predict the possible health hazards 
associated with exposures has not kept pace with the production of 
new compounds. As a consequence, there is growing concern that 
many chemicals introduced originally to improve our lives may in 
fact be producing a range of organ-related toxicities and disease 
states. A recent publication of the National Research Council 
(1984), for example, estimated that for most chemicals sufficient 
toxicity information was not available to conduct an adequate 
health-hazard assessment. As a result the toxic potential of many 
chemicals is often not appreciated until large numbers of the popu- 
lation have been exposed to them. Under these conditions incidents 
such as the Ginger Jack poisoning episode in the United States, and 
the methylmercury poisoning episodes in Japan and Iraq are poign- 
sunauiedadnas ak Gaavnnes te Ghidicdaaaabcaeitaiaie ame 0 a 
risk for exposure to environmental chemicals. 
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36824 (PB—86-181260/XAB) Evaluation of some reports 
on risks to health from exposure to coal-tar-based wood pre- 
servatives. Jacobsen, M. (Institute of Occupational Medi- 
cine, Edinburgh (UK)). Nov 1985. 22p. NTIS, PC A04/MF 
AOl. 

This report reviews evidence about health risks that may 
arise in people exposed to coal-tar-based wood preservatives. The 
limited information available that is relevant directly to possible ef- 
fects in humans is assessed critically, from an epidemiological point 
of view. It is concluded that body contact with this class of materi- 
als can produce inflammatory skin conditions and benign tumors. 
The need for effective action to reduce the incidence of this kind of 
response is emphasized because there is fairly strong evidence that, 
under adverse conditions, such benign skin lesions may be precur- 
sors for skin cancer. There is no evidence that coal-tar distillate 
fractions with boiling points below 360 C (the main part of the mix- 
tures used in timber preservation) can themselves give rise to skin 
cancer in man. 


5530 Agriculture And Food Technology 
REFER ALSO TO CITATION(S) 35669, 36678 


36825 (DOE/BP/39638—1) Evaluation of the contribu- 
tion of chinook salmon reared at Columbia River hatcheries 
to the Pacific salmon fisheries. Annual report FY 1985. Vree- 
land, R.R. (National Marine Fisheries Service, Portland, OR 
(USA). Environmental and Technical Services Div.). Feb 
1986. Contract AI79-84BP39638. 98p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE8601 1375. 

FY 1985 was the seventh year of an eight-year study to de- 
termine the distribution, contribution, and value of artificially prop- 
agated fall chinook on the Columbia River. Tagging of hatchery 
fall chinook was completed in FY81. Sampling of sport and com- 
mercial marine fisheries from Alaska through California, Columbia 
River fisheries, and Columbia River hatcheries and adjacent 
streams occurred in 1985 as planned. Returns of fall chinook to Co- 
lumbia River facilities as of September 30, 1985 are 85,222. This 
return is already larger than three of the past five years. Estimated 
Catches of coded wire tagged salmonids are available through 1983 
for all fisheries except Alaska in 1981 and Washington in 1983. 
Catch proportions by fishery for the 1978 brood are .01, .41, .34, 
.07, 0, and .17 for the Alaska, Canada, Washington, Oregon, Cali- 
fornia, and Columbia River fisheries respectively. The proportion 
of recoveries for the four age groups of 1978-brook fish caught are 
.05, .63, .30, .01 for the two-through five-year-old chinook respec- 
tively. Contributions to the fisheries per 1000 fish released for all 
hatcheries combined are 2.7 and 3.6 for the 1978 and 1979 broods 
respectively. Four years (1980 to 1983) are included in the contri- 
bution values for the 1978 brood and three years (1981 to 1983) for 
the 1970 brood. Spring Creek Hatchery has the greatest contribu- 
tion to the fisheries of 8.3 and 12.8 fish per 1000 fish released for 
the 1978 and 1979 broods respectively. The Spring Creek contribu- 
tion is followed by Stayton Pond, Abernathy, Bonneville and Big 
Creek at 6.5, 4.2, 2.9 and 2.6 respectively for the 1978 brood and 
Big Creek, Stayton Pond and Abernathy at 8.4, 6.7 and 4.7 respec- 
tively for the 1979 brood. Other facilities have contributions per 
1000 releases of approximately 2 or less. These contributions are 
minimums since all possible fisheries and catch years are not yet in- 
cluded. 
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5601 Radiation Effects 
REFER ALSO TO CITATION(S) 36843, 36881 


36826 (AD-A—164873/2/XAB) Effects of 4000-rad irra- 
diation on the in vitro storage properties of packed red cells. 
Final report. Moore, G.L.; Ledford, M.E. (Letterman Army 

Inst. of Research, San Francisco, CA (USA)). 1985. 4p. 
NTIS, PC A02/MF AO1. 
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Immunosuppressed patients who require red cell transfusions 
receive irradiated (1500-3000 rad) packed red cells. These cells are 
irradiated immediately before infusion. If a large group of patients 
become immunosuppressed due to exposure to radiation or chemi- 
cals, the ability to supply large volumes of irradiated blood at the 
time of use might not be possible. An alternate solution to provid- 
ing quantities of irradiated blood is to irradiate the units prior to 
storage. This study presents in vitro data comparing storage of 
paired packed red cell units either irradiated or not irradiated. Five 
units of fresh blood drawn into citrate-phosphate-dextrose-adenine 
(CPDA-1) were packed to a hematocrit of 75 + or - 1%, and then 
each unit was divided in two equal parts. One of each pair was ir- 
radiated (4000 rads), and both parts of each unit were stored for 35 
days at 4 C. Samples were analyzed every 7 days. Irradiation 
caused a slight drop in red cell adenosine triphosphate and 2,3 di- 
phosphoglycerate and a slight increase in plasma hemoglobin com- 
pared to controls. Methemoglobin, pH, and glucose consumption 
were identical to the controls. The evidence indicates that irradia- 
tion did not cause biochemical or metabolic changes in the red cells 
that would lead us to suspect a difference between irradiated and 
nonirradiated stored red cells in function or viability. These nega- 
tive findings require in vivo confirmation. 


36827 (AD-A—165043/1/XAB) Thromboxane-mediated 
injury following radiation. Annual summery report, 15 Janu- 
ary-1 September 1984. Rose, J.C. (Georgetown Univ., 
Washington, DC (USA). Dept. of ee = Biophys- 
ics). 31 os 1984. 26p. NTIS, PC A03/MF A 

The hypothesis under investigation is that i levels of 
radiation exposure result in endothelial and other tissue damage 
which, in turn, increases in vivo synthesis of thromboxane A2 
(TXA2) and/or decreases synthesis of prostacyclin (PGI2). It is 
proposed that this altered arachidonate metabolism results in vaso- 
constriction and decreased peripheral blood flow, thereby leading 
to further tissue damage which is proportional to the degree of ra- 
diation exposure. The observations described in this first annual 
report demonstrate that the whole-body gamma irradiation results 
in an indomethacin-sensitive increase in urine TXB2 four to 120 
hours after 10 Gy and four to 12 hours after 20 Gy whole-body 
irradiation. These studies also showed that radiation-induced in- 
creases in TXB2 are due to altered extrarenal synthesis, while the 
altered 6-keto PGFla levels appear to be due to changes in intrar- 
enal arachidonate metabolism. A systematic evaluation of the role 
of the kidney in elaborating altered urine arachidonate metabolite 
levels will be conducted using the isolated perfused rat kidney 
preparation. The role that free radicals play in altered cyclooxygen- 
ase product synthesis will be determined by using free-radical scav- 
engers after irradiation, and by the use of hydrogen peroxide i injec- 
tions to simulate radiation-induced peroxide formation in non-irradi- 
ated rats. Finally, the effect of ionizing radiation and the obseived 
alterations of arachidonate metabolism on vascular reactivity will 
be assessed in order to determine the degree to which cyclooxygen- 
ase pathway products play a role in the pathogenesis of acute radi- 
ation injury. 


(AD-A—165068/8/XAB) Relation of structure to 
Suutine top Gin: Ci saiainen deuibenlk enbinastin ataie exe. 
sure to Co radiation, Entein venert, Seauaber 1906Be- 
mie 1985. Suba, “BA: Elin, R.J. (Naval Medical Re- 
search Inst., Bethesda, MD (USA)). Jan 1986. 12p. 
(NMRI—86-1). NTIS, PC A02/MF AO1. 

The structure and function of the highly purified U.S. refer- 
ence standard endotoxin (RSE) were studied after exposure to ion- 
izing radiation from a Co source. With increasing doses of radi- 
ation, the trilaminar ribbon-like structure of untreated endotoxin ex- 
hibited focal swelling, after which only spherical particles were 
seen by electron microscopy. These morphological changes were 
paralleled by the respective loss of O-side chain-repeating units and 
pieces of the R-core from the lipopoiysaccharide molecules, as 
demonstrated by electrophoresis. The biologic function of the irra- 
diated endotoxin was assessed with a variety of tests. At higher 
doses of radiation, a direct relation was observed between the deg- 
radation of the molecular and lecular structure and the loss 
of biologic function. At lower doses of radiation, however, there 
was variability among the functional assays in their rate of change 
with progressive irradiation of the RSE. The results suggest that 
the carbohydrate moiety plays an important role both in determin- 
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ing the supramolecular structure and in modulating certain biologic 
activities of bacterial endotoxins. 


36829 (AD-A—165525/7/XAB) Effect of hemopoietic mi- 
croenvironment on splenic suppressor macrophages in con- 
genitally anemic mice of genotype S1/sup d/. (Medical Coll. 
of Pennsylvania, Philadelphia (USA). Dept. of Microbiolo- 
gy and Immunology). 1985. 8p. NTIS, PC A02/MF AO1. 

Mechanisms underlying mononuclear phagocyte specializa- 
tion are being probed by studying suppressor macrophages as a ref- 
erence population in mouse models with impaired blood monocyte 
formation. Splenic suppressor defined by PGE-medi- 
ated inhibition of Con A-induced T lymphocyte proliferation are 
induced by the ip. administration of Corynebacterium parvum 
(CP). Mice severely depleted of bone marrow and blood monocytes 
by treatment with ®*Sr fail to show this suppressor macrophages re- 
sponse to CP, although macrophages-forming stem cells, assessed as 
splenic M-CFC in vitro, are increased 20-fold. These observations 
suggest that radiosensitive bone marrow stem cells are necessary 
for the generation of both suppressor macrophages and monocytes 
and that one such stem cell may be common to both types of 
mononuclear phagocytes. This notion was explored further by em- 
ploying congenitally anemic mice of the genotype S1/S1 super- 
script d in which the hemopoietic microenvironment is genetically 
defective and thus unable to support the proliferation, differentia- 
tion, and function of stem cells. The congenital defect was found to 
be additionally expressed in the $1/S1/sup d/ mouse by a monocy- 
topenia of less than 10% of the values in normal congenic litter- 
mate controls and by the failure of splenic M-CFC to increase in 
response to cp. PGE-producing suppressor macrophages expressing 
Fcy2b receptors, however, were induced by CP in S1/S1/sup d/ 
mice with no significant diminution of suppressor activity. 


36830 (AD-A—165530/7/XAB) Selectively eliminated 
blood monocytes and splenic suppressor 

depleted of bone marrow by ‘aan 89. Dem 

Morahan, P.S. (Medical Coll. of Pennsylvania, Phi phi 
(USA). Dept. of Microbiology and Immunology). 1985. 13p. 
NTIS, PC A02/MF AO0O1. 

The contribution of specific activity to the effects of the 
bone-seeking isotope, **Sr on radiosensitive components of mono- 
nuclear phagocyte populations was investigated in mice. CBA/J 
mice received a fixed dose of 2 microcuries/g body weight of ®Sr 
with three different specific activities, 6 Ci, 100 microcuries, and 20 
®8Sr microcuries per mg Sr. The estimated radioactivity located in 
the bone surface was 4200, 3000 and 2400 cpm/mg bone when 
measured 2 days after the administration of Sr, and was lost with 
an estimated biological half-life of 27, 25, and 23 days, respectively. 
Bone marrow suppression was assessed by quantitation of the de- 
pletion of macrophage-colony forming cells (M-CFC) grown in 
vitro. The decline in M-CFC closely paralleled the level of radioac- 
tivity in the bone. These effects were clearly reflected by the deple- 
tion of monocytes in the blood, which were reduced to 14%, 14%, 
and 21% of control levels corresponding to SA’s of 6 Curies/mg, 
100 microcuries/mg and 20 microcuries/mg when counted on day 
10. By day 30 the respective monocyte levels were 15%, 31%, and 
77%. Furthermore, the induction of prostaglandin E producing sup- 
pressor macrophages (marophages) by Corynebacterium parvum 
administration was found to vary inversely with the effects of ra- 
dioactivity in the bone, with initial impairment followed by quanti- 
tative recorvery. Resident-type macrophages in impairment cavity 
appear to be unaffected by ®Sr-treament. These data suggest that 
the monocytes and suppressor macrophages are dependent on ra- 
diosensitive marrow cells. 


(DOE/EH—0011) ae exposures for DOE 
and DOE contractor employees, . Seventeenth annual 
report. (Pacific Northwest Labs., Richland WA (USA)). 
Dec 1985. Contract AC06-76RL01830. 62p. NTIS, PC 
A04/MF A01; GPO Dep. File Number DE86010925. 

A total of 89,526 DOE and DOE contractor employees 


were monitored for whole-body radiation exposures in 
1984. This represents 53.9% of all DOE and DOE contractor em- 
ployees and is an increase (1243) from the number of employees 
monitored in 1983. In addition to the employees, 88,214 visitors 
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were monitored. Of all employees monitored, 52.8% received a 
dose equivalent that was less than measurable, 45.4% a measurable 
exposure less than 1 rem, and 1.8% an exposure greater than 1 rem. 
The exposure received by 93.4% of the visitors to DOE facilities 
was less than measurable. Only 6.6% of the visitors received a 
measurable exposure less than 1 rem, and 0.01% of the visitors re- 
ceived an exposure greater than 1 rem. No employees or visitors 
received a dose equivalent greater than 5 rem. The collective dose 
equivalent for DOE and DOE contractor employees was 7926 
person-rem. The collective dose equivalent for visitors was 352 
person-rem. The total dose equivalent for employees and visitors 
combined was 8278 person-rem. The average dose equivalent for all 
individuals (employees and visitors) monitored was 47 mrem, and 
the average dose equivalent for all individuals who received a 
measurable exposure was 172 mrem. The highest average dose 
equivalent for all monitored individuals was observed at fuel fabri- 
cation facilities (258 mrem), and the lowest was observed for visi- 
tors (4 mrem) to DOE facilities. These averages are significantly 
less than the DOE 5-rem/year radiation protection standard for 
whole-body exposures. One new case of internal deposition was re- 
ported in 1984. The deposition was less than 50% of the annual 
dose-equivalent standard. The internal deposition was the result of 
an accidental, not planned, exposure. Six other cases reported 
during 1984 were considered to be the continued tracking of previ- 
ous depositions. 


36832 (PNL—5750-Pt.1, pp 3-17) Inhaled plutonium 
oxide in dogs. Park, J.F. (Pacific Northwest Lab., Richland, 
WA). Feb 1986. NTIS, PC A08/MF AO1. File Number 
DE86009671. 
In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 
This project is concerned with long-term experiments to de- 


termine the lifespan dose-effect relationships of inhaled 7**PuO2 and 
238 PuO, in beagles. The data will be used to estimate the health ef- 
fects of inhaled transuranics. Beagle dogs given a single exposure to 
239PyO, or **PuO, aerosols to obtain graded levels of initial lung 
burdens (ILB) are being observed for lifespan dose-effect relation- 
ships. Mortality due to radiation pnuemonitis and lung tumor in- 
creased in the four highest dose-level groups exposed to *°PuO, 
during the 14-year postexposure period. During the 11 1/2 years 
after exposure to ***PuO:, mortality due to lung and/or bone 
tumors increased in the three highest dose-level groups. Chronic 
lymphopenia, occurring 0.5 to 2 years after exposure, was the earli- 
est observed effect after inhalation of either *PuO2 or 7**PuO, in 
the four highest dose-level groups that had ILB of 280 nCi. Other 
plutonium-exposure-related effects include sclerosis of the tracheo- 
bronchial lymph nodes, focal radiation pneumonitis, adenomatous 
hyperplasia of the liver, and dystrophic osteolytic lesions in the 
skeleton. 5 figures, 7 tables. 


36833 (PNL—5750-Pt.1, pp 19-23) Inhaled plutonium ni- 
trate in dogs. Dagle, G.E. (Pacific Northwest Lab., Rich- 
land, WA). Feb 1986. NTIS, PC A08/MF AOI. File 
Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 


the DOE Office of Energy Research. Part I. Biomedical sciences. 

The major objective of this project is to determine dose- 
effect relationships of inhaled plutonium nitrate in dogs to aid in 
predicting health effects of accidental exposure in man. For lifespan 
dose-effect studies, beagle dogs were given a single inhalation expo- 
sure to °Pu(NOs)s, in 1976 and 1977. The earliest biological effect 
was on the hematopoietic system; lymphopenia and neutropenia oc- 
curred at the two highest dose levels. The authors have also ob- 
served radiation pneumonitis, lung cancer, and bone cancer at the 
three highest dose levels. 1 figure, 4 tables. 


36834 (PNL—5750-Pt.1, pp 25-26) Oncogenes in radi- 
ation carcinogenesis. Frazier, M.E. (Pacific Northwest Lab., 
Richland, WA). Feb 1986. NTIS, PC A08/MF AO1. File 
Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

This research examines the role of known oncogenes in lung 
tumors induced in beagles by the internally deposited radionuclides 
*®Pu and *°Pu. The authors have detected dominant-acting trans- 
forming genes in seven of seven plutonium-induced lung tumors. In 
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addition, when DNA from tumor and normal tissues from the same 
dogs was cut with the restriction endonucleases Bam H1, Hind III, 
or Eco R1 and probed with viral oncogenes, novel (tumor-specific) 
restriction fragments were detected in some plutonium-induced 
tumors. These findings are consistent with mutational changes 
which alter restriction cleavage sites as well as amplification and/or 
rearrangement of the affected genes. 


36835 (PNL—5750-Pt.1, pp 31-33) Low-level **°PuOQ. 
lifespan studies. Sanders, CL. (Pacific Northwest Lab., 
Richland, WA). Feb 1986. NTIS, PC A08/MF AOl1. File 

Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

This project will produce data to generate a dose-response 
curve for lung-tumor incidence in rats following inhalation of 
239PuO, at levels producing lifetime radiation doses to the lung of 
<5 rad to >2000 rad. A total of 1727 of 2134 exposed and 869 of 
1058 sham-expused lifespan rats have died. Histopathological eval- 
uations have been completed on 418 of the exposed and 194 of the 
sham-exposed rats. The incidence of primary lung tumors (mostly 
squamous cell carcinoma, adenocarcinoma and hemangiosarcoma, 
in order of decreasing abundance) was 84% at 1500 rad, 67% at 
750 rad, 18% at 350 rad, 15% at 200 rad, 0.0% at 83 rad, 2.3% at 
44 rad, 0.0% at 23 and 10 rad, 1.4% at 5.5 rad and 0.0% for sham- 
exposed rats. Overall, only two primary slung tumors have been 
found in 2 of 449 rats with lung doses <100 rad, while 84 lung 
tumors have been found in 66 of 163 rats with lung doses >100 
rad, indicating a clear threshold dose for lung-tumor induction from 
inhaled ***PuOz. 1 figure, 4 tables. 


36836 (PNL—5750-Pt.1, pp 35-37) Inhalation hazards to 
uranium miners. Cross, F.T. (Pacific Northwest Lab., Rich- 
land, WA). Feb 1986. NTIS, PC A0O8/MF AOl. File 
Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

This project is investigating levels of uranium mine air con- 
taminants, using both large and small experimental animals to 
model human respiratory system diseases. Lung cancer and deaths 
by degenerative lung disease have reached epidemic proportions 
among uranium miners, but the cause-effect relationships for these 
diseases are based on inadequate epidemiological data. This project 
identifies uranium mine air agents or combinations of agents (both 
chemical and radiological), and their exposure levels, that produce 
respiratory tract lesions, including respiratory epithelial carcinoma, 
pneumoconiosis, and emphysema. Histopathologic data from serial- 
ly sacrificed rats are reported for approximately 20- to 640- work- 
ing-level-month (WLM) radon-daughter exposures delivered at one- 
tenth the rate of previous exposures. Exposure of male rats to 
radon daughters and uranium ore dust continues, along with expo- 
sure of male and female beagle dogs to uranium ore dust alone. 


36837 eee pp 39-40) Toxicity of thorium 
cycle nuclides. Ballou, J.E. (Pacific Northwest Lab., Rich- 
land, WA). Feb 1986. NTIS, PC A08/MF AOi. File 
Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

The purpose of this project is to investigate the biological 
hazards associated with uranium-thorium breeder fuels and fuel re- - 
cycle process solutions. Initial studies emphasize the metabolism 
and long-term biological effects of inhaled ***U-7°*U nitrate and 
oxide fuel materials and of **'Pa, a major, long-lived, radioactive 
waste product. Rats were used as test animals. Dose-response rela- 
tionships for malignant lung-tumor and bone-tumor induction after 
232UO2 (NOs): inhalation are discussed. 2 figures, 1 table. 


36838 (PNL—5750-Pt.1, pp 49) Gut-related studies of 
radionuclide toxicity. Sullivan, M.F. (Pacific Northwest 
Lab., Richland, WA). Feb 1986. NTIS, PC A08/MF AO1. 
File Number DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

This project is concerned with the behavior of radioactive 
materials that may be ingested as a consequence of a reactor acci- 
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dent, unavoidable occupational exposure, or after release to the en- 
vironment and incorporation into the food chain. Current emphasis 
is on evaluating hazards from ingested actinides as a function of 
animal age, species, nutrition, and diet, or chemicophysical state of 
the actinide. The authors are also concerned with the behavior of 
actinides that are inhaled and pass through the gastrointestinal tract 
after clearance from the lungs. 


36839 (PNL-SA—13450) Problems related to the critical 
depth of skin. Roesch, W.C. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Sep 1985. Contract AC06-76RL01830. 
12p. (CONF-8510185—4). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86010935. 

From Workshop on dosimetry of beta particles and low 
energy X-rays; Paris, France (7 Oct 1985). 

Concern over beta particle dosimetry in the United States 
led to a number of workshops and symposia at which our National 
Council on Radiation Protection and Measurements (NCRP) was 
encouraged to review its recommendations about beta particles. 
The NCRP responded by forming Scientific Committee No. 80 on 
Radiobiology of the Skin to start the review. It was directed to 
prepare recommendations concerning: (1) the depth(s) in the skin at 
which dose measurements shall be made; (2) the range of depths 
over which the dose can be averaged; (3) the area of the skin over 
which the dose can be averaged; and (4) what measurements are 
required in protecting the whole skin. The recommendations are to 
apply to all radiations, not just to beta particles. How the measure- 
ments are to be made will be left to a later committee. The commit- 
tee is not required to recommend permissible doses for the skin. 
The committee has met five times so far to examine the information 
available on the stochastic and nonstochastic responses of the skin 
to both ionizing and non-ionizing radiations. 


36840 Stable transformation of the cyanobacterium Syne- 
sp. PCC 6803 induced by UV irradiation. Dzelz- 


chocystis P i 
kalns, V.A.; Bogorad, L. (Harvard Univ., Cambridge, MA). 


4 

Journal of Bacteriology; 165: No. 3, 964-971(Mar 1986). 

Irradiation of the photoheterotrophic cyanobacterium Syne- 
chocystis sp. PCC 6803 with low levels of UV light allows for 
stable, integrative transformation of these cells by heterologous 
DNA. In this system, transformation does not rely on an autono- 
mously replicating plasmid and is independent of homologous re- 
combination. Cells treated with UV light in the absence of DNA 
and cells given DNA but not exposed to UV do not yield antibiot- 
ic-resistant colonies in platings of up to 2 x 10° cells. Optimal con- 
ditions for this UV-induced transformation are described. Analysis 
of the transformants indicates that (i) only a segment of the intro- 
duced plasmid is found in the DNA of the transformed cells; (ii) in 
independently isolated clones, DNA insertion apparently occurs at 
different sites in the chromosome; and (iii) hybridization data sug- 
gest that insertion in one of the transformants may have occurred 
into a region of the chromosome that is repeated or that integration 
of plasmid DNA may have been accompanied by a rearrangement 
or duplication of DNA sequences near the insertion site. DNA iso- 
lated from the primary transformants as well as a cloned fragment 
containing the UV- inserted plasmid sequence and flanking cyano- 
bacterial DNA transform wild-type cells at a high frequency (5.0 x 
10-* and 1.5 x 10°, respectively). Possible mechanisms of this 
transformation system are discussed, as are the potential uses of this 
system as an integrative cloning-complementation vector and as a 
mutagenic agent in which the genetic lesion is already tagged with 
a selectable marker. 


Biological effects of background radiation: mutage- 
nicity of 40K. Gevertz, D. Friedman, A.M.; Katz, J.J.; Ku- 
bitschek, H.E. (Argonne National Lab., IL). Proceedings of 
the National —_ of Sciences of the United States of 
America; No. 24, 8602-8605(Dec 1985). 

The naturally occurring radioactive isotope 40K is the single 
largest contributor to the internal background radiation dose in 
living organisms. We examined cell growth and mutation rate or 
frequency in several strains of Escherichia coli in (i) media contain- 
ing the natural content of 40K, (ii) media containing potassium 
from which essentially all of the 40K had been removed by isotope 
separation, and (iii) media highly enriched in 40K. Growth rates 
(doubling times) were identical in the present or absence of 40K. In 
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more than 40 chemostat experiments, we were unable to detect any 
significant differences in mutation rate to bacteriophage T5 resist- 
ance or in mutation frequency to valine resistance or tryptophan 
prototrophy attributable to 40K. We conclude that, in the bacterial 
systems we have studied, 40K does not make a significant contribu- 
tion to spontaneous mutation. 


36842 Life shortening in mice exposed to fission neutrons 
and gamma rays. V. Further studies with single low doses. 
Thomson, J.F.; Williamson, F.S.; Grahn, D. (Argonne Na- 
1985). Lab., IL). Radiation Research; No. 3, 420-428(Dec 

Data are presented on the mean after survival of female 
B6CF1 mice exposed to single doses of neutrons (1 to 40 rad) or 
gamma rays (22.5, 45, and 90 rad). For gamma-ray exposures and 
for neutron exposures up to 10 rad, the dose-response curves are 
indistinguishable from linear; higher neutron doses produce signifi- 
cant departures and linearity. Consequently, in these data, an upper 
limit of the relative biological effectiveness (RBE) exists for life 
shortening from all causes of death after single neutron exposures; 
this value is 15.0 +/- 5.1. The RBE depends on the cause of death, 
ranging from 2 to 5 for lymphoreticular tumors to 23-24 for lung 
tumors. 


36843 Effects of human activities on natural radiation ex- 
posure: health and regulatory im Lowder, W.M. 
(Office of Health and Environmental Research, New York, 
NY). Science of the Total Environment; 579-583(Oct 1985). 

A decade ago, interest in enhanced natural radiation was fo- 
cused primarily on localized industrial activities, e.g., uranium, 
radium, thorium and phosphate production. Recognition that all 
human activities influence natural radiation exposure, and that 
indoor radon exposure is particularly sensitive to such activities 
(building construction practices, occupant life-styles) has added a 
new dimension to the problem. Public health assessments must ad- 
dress the problem of high individual risks of lung cancer as well as 
substantial population risks that are only minimally ameliorated by 
reduction of high exposures. In the United States, Federal, State, 
and local government agencies are collaborating with the private 
sector in developing the information needed for public guidance. 
Voluntary standards relating to building construction practices are 
likely to be developed. 


36844 Effect of high 
(40Ar) on aging parameters of mouse hippocampus 
Philpott, D.E.; Sapp, W.; Miquel, J.; Kato, K.; Corbett, R.; 
Stevenson, J.; Black, S.; Lindseth, K.A.; Benton, E.V. Scan- 
ning Electron Microscopy; 1177-1182(1985). 

Eight month old C57BL6 mice were exposed (head only) to 
0.5 rad or 50 rads of Argon particles at the Lawrence Berkeley Ra- 
diation Facility, CA. Neuromotor performance was assessed month- 
ly for six months beginning twelve weeks post-irradiation using a 
string test. The decline in motor performance was dose-related and 
none of the animals was able to complete the task after four months 
of testing. Morphological changes were monitored six and twelve 
months post-irradiation by light and electron microscopy. The syn- 
aptic density in the CA-1 area of the hippocampus decreased six 
and twelve months after irradiation. The decrease after twelve 
months was less than after six months. The width of the outer nu- 
clear layer (ONL) of the retina increased with increasing dose. The 
number of blood vessels between the ONL and the ganglion layer 
decreased twelve months after irradiation and this area did not 
show significant accumulation of age pigment. 
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36845 (PB—86-181211/XAB) Review of the methods 
used to assign radiation doses to service personnel at nuclear 
weapons tests. Final report. Grossblatt, N. (National Re- 
search Council, Washington, DC (USA)). Feb 1986. 62p. 
NTIS, PC A04/MF AOl. 

Between 1945 and 1962, about 203,000 military personnel, in- 
cluding civilian employees of the Department of Defense, partici- 
pated in atmospheric nuclear weapons tests conducted at proving 
grounds in the southwestern part of the United States and in the 
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Pacific Ocean. DNA instituted a program of dose assignment, 
known as the Nuclear Test Personnel Review (NTPR). The NTPR 
involves the collection and processing of an extraordinary amount 
of information, and a major problem encountered by the Committee 
was that no single report summarizes the scope of the NTPR, the 
procedures used, and the uncertainties involved in the dose assign- 
ments. The NTPR has developed procedures that permit satisfac- 
tory estimates to be made of the external doses received by the par- 
ticipants. There are uncertainties in the dose estimates, but it ap- 
pears that 99% of the personnel received doses of less than 5 rems, 
which is approximately the average dose received by the general 
population during the last 30 years from exposure to natural radi- 
ation and the use of ionizing radiation during medical procedures. 


36846 Cytokinetic analysis of the cell cycle kinetics fol- 
lowing acute hyperthermia. Rice, G.C. Fort Collins, CO; 
Colorado State Univ. (1983). 175p. University Microfilms 
Order No. 83-22,279.Contract W-7405-ENG-48. 

Thesis (Ph. D.). 

The author has studied the response of a Chinese Hamster 
Ovary cell line in vitro to hyperthermia at 45.5°C by clonogenic 
cell survival methods. A power function relationship was found to 
exist between survival and viable cell division delay induced by 
heating at 45.4°C in asynchronous cultures. Theoretical multicom- 

tal modeling suggested that the rate limiting event for steri- 
lized cell growth following hyperthermia was re-entry into the pro- 
liferating cycle and not cell death rates. To assess the role the cell 
cycle played on induction and expression of thermal tolerance, the 
developed an ultra-pure cell synchrony method which employed 
sequential centrifugal elutriation and viable flow cytometric cell 
sorting of Hoechst 33342 stained cells. Single dose response surviv- 
al curves indicated S-phase was the most heat sensitive and G1 the 
most resistant. Also, both S and G2M-phase cells exhibited de- 
creased ability to accumulate sublethal heat damages as evidenced 
by greatly decreased shoulders on the survival functions as com- 
pared to that of G1. 
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REFER ALSO TO CITATION(S) 35502, 35503, 35504, 35504, 35505, 35505, 
35610, 36674, 36677, 36719, 36741, 36820, 36824, 36836 


36847 (AD-A—164779/1/XAB) Comparison of heavy- 
metal uptake by Eisenia foetida with that of other common 
earthworms. Final technical report. Stafford, E.A.; Edwards, 
C.A. (Rothamsted Experimental Station, Harpenden 


(UK). 
—ew Dept.). Jan 1986. 83p. NTIS, PC A05/MF 


Earthworms have been used in the field to indicate levels of 
soil pollution and in the laboratory for the ecotoxicological testing 
of industrial chemicals. An earthworm bioassay procedure devel- 
oped at the Waterways Experiment Station (Vicksburg, Mississippi) 
was modified and evaluated as a method of providing information 
on heavy-metal bioavailability in contaminated soils and sediments 
from Europe. Eight soils/sediments containing elevated levels of a 
least one of the elements Zn, Cu, Cd and Pb were selected as well 
as a control and a reference soil. Six species of earthworm, includ- 
ing the WES bioassay earthworm E. foetida, and five field species 
were grown in the soils/sediments for periods of 15, 28 or 56 days. 
Concentrations of the elements Zn, Cu, Cd, Ni, Cr and Pb present 
in the earthworm samples (corrected for the presence of soil-de- 
rived metals within the earthworm gut) were compared between 
earthworm species from the same soil and for each earthworm spe- 
cies from a range of metal contaminated soils/sediments. A close 
linear relationship between metal uptake by E.foetida and the field 
species of earthworm emerged and good correlation between total 
(HNO3/HC104) soil Pb and Cd levels and earthworm tissue con- 
centrations and between DTPA extractable soil Cu and Cc levels 
and earthworm tissue concentrations was observed. 


36848 (AD-A—165202/3/XAB) Chemical extractions of 
Palaemonetes 


ee en ane aie See 
mercenaria merenaria. Final a a oe nad 


pugio and 
(Old Dominion Univ., Norfolk, VA (USA) Ap; Ap aan 
— Lab.). 17 Aug 1984. 33p. NTIS, 
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Sediments from four sites in the Hampton Roads Harbor and 
Elizabeth River system were subjected to solid-phase bioassays 
using Palaemonetes pugio (grass shrimp) and Mercenaria mercen- 
aria (clams). A reference sediment from an offhsore potential dis- 
posal site was included. Metal levels in both organisms after expo- 
sure to the sediments varied little between sites. There was essen- 
tially no difference in metal uptake between organisms exposed to 
the test sediments and to the reference sediment. Based on these re- 
sults, all of the test sites would be acceptable for ocean disposal 
with respect to the metals tested. Metal concentrations in Palae- 
monetes were generally greater than in Merceneria. Since there 
was no significant difference in the concentrations in tissue for 
either organism, there was no correlation of metal uptake with sedi- 
ment extraction method. Out of four sites and seven metals studied 
with two test organisms, only four instances of bioaccumulation oc- 
curred. Using data from sediment extractable metals and metal/Fe 
ratios, Palaemonetes were enriched with respect to the sediment in 
chromium, copper, nickel, lead, and zinc; Mecenaria were enriched 
in lead and zinc. 


36849 (EPRI-EA—4447-Vol.1, pp 1.1-1.6) Historical 
perspectives and future needs for research for extrapolations 
from animal studies to humans. Hartung, R. (Univ. of Michi- 
gan, Ann Arbor). Mar 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920253. 
(CONF-8212109—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; Carmel, CA, USA (1 Dec 1982). 

The wide-spread use of animals as models for potential toxi- 
cological effects in humans is a relatively recent development. 
While the use of animal data has prevented much human suffering, 
such data have been mistrusted by many. There are many instances 
in which chemicals have been found to show significant differences 
in toxic effects among species. Other problems addressed by the 
author include quantitative relationships between dose and effect, 
qualitative effects, and differences in duration of exposure and life 
span. For example, basic research can be done on extrapolations to 
intermittent exposures, fluctuating exposures, and fractional life 
span exposures. 8 references. 


36850 (EPRI-EA—4447-Vol.1, pp 2.1-2.21) Applications 
of short-term tests to problems in cancer risk assessment: po- 
tency, the Salmonella test, and inter-species comparisons. 
McCann, J.; Kaldor, J.; Horn, L.; Siegel, R. (Lawrence 
Berkeley Lab., CA). Mar 1986. Research Reports Center. 
Box 50490, Palo Alto, CA 94303. File Number 7186920253. 
(CONF-82! 12109—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; Carmel, CA, USA (1 Dec 1982). 

An attempt is made to explore the concept of potency in 
mutagenesis tests. A difficulty in choosing a definition of potency 
may be due to the variability of the test materials and the different 
laboratory environments. The authors consider potency as the slope 
of the dose response curve. The variability of laboratory and test 
procedures can markedly influence any attempts at interpolation. 
An analysis of variance is suggested for handling such species dif- 
ferences and assay inconsistencies. The primary focus of this study 
was to gain a greater of the sources and extent of 
variability in the Salmonella (Ames) test in order to better under- 
stand how the assay may be most effectively used in quantitative 
risk assessment. 26 references. 


36851 ee 1, re3 .1-3.11) Ranking of 
chemicals for carcinogenic potency. Theiss, J.C. (Univ. of 
Texas, Houston). Mar 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T1I86920253. 
(CONF-8212109—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; Carmel, CA, USA (1 Dec 1982). 

Three lines of evidence are used in assessing the carcinogen- 
ic activity of chemicals. The most appropriate evidence is derived 
from properly conducted epidemiologic studies of human popula- 
tions. These studies are difficult to perform and to evaluate, howev- 
er, because of the multiplicity of occupational, environmental, life- 
style and familial factors which may play a role in the development 
of cancer in human populations. Another line of evidence involves 
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the use of animal experimentation to assess carcinogenic activity. 
This approach offers the advantage of controlling experimental 
conditions so that the carcinogenic activity of individual chemicals 
can be better defined. The problem with this approach, however, is 
that the experimental animals and conditions of exposure are so re- 
moved from man that it is difficult to relate these experimental re- 
sults to the carcinogenic hazard a chemical poses to man. A third 
line of evidence is derived from short-term tests which utilize end 
points (e.g, DNA damage, mutation, chromosomal damage, cell 
transformation) which are thought to be mechanistically related to 
the process of carcinogenesis. These tests are rapid and inexpensive 
and provide useful mechanistic information but they are also so re- 
moved from man that it is difficult to relate these results to the 
human carcinogenic hazard of a chemical. Thus, there are advan- 
tages and disadvantages associated with all three lines of evidence 
used to assess carcinogenic activity. 9 references, 3 tables. 


36852 (EPRI-EA—4447-Vol.1, pp 5.1-5.8) Estimating 
human cancer risks from animal data. Whittemore, A.S. 
(Stanford Univ. Medical School, CA). Mar 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920253. (CONF-8212109—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; Carmel, CA, USA (1 Dec 1982). 

Perspectives on the quantitative use of animal data are pre- 
sented. In this study, quantitative concepts of carcinogenic potency 
and their limitations were raised. The TDso (the dose rate causing 
tumors in 50% of the test animals) was considered. Procedures for 
estimating relative potency in humans were enumerated as well as 
the uncertainties associated with the procedures. 8 references, 4 fig- 
ures. 


36853 (EPRI-EA—4447-Vol.1, pp 6.1-6.15) Methods for 
estimating human cancer risks from non-human data. Crump, 
K.S. (Science Research Systems, Inc., Ruston, LA). Mar 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920253. (CONF-8212109—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; Carmel, CA, USA (1 Dec 1982). 

Since human epidemiologic methods are too insensitive to 
detect the vast majority of human carcinogens, experimental animal 
data are used to predict the carcinogenicity of chemicals in humans. 
A comparison of equivalent dose rates (mg/kg/body wt/day, ppm 
in diet, mg/m? body surface/day, mg/kg/body wt/lifetime) is given 
for mice, hamsters, rats, dogs, and man. Risks projected to humans, 
based on an identical dose scaled by these factors, are also given. 
Various definitions of animal and human potencies derived from 
differing models are shown with the resulting estimates of potency. 
A new approach based on Bayesian concepts is discussed with sug- 
gestions for future research. 
36854 (EPRI-EA—4447-Vol.1, pp 7.1-7.14) Common 
pharmacokinetic mechanisms and considerations in species ex- 
trapolation. Withey, J.R. (Health and Welfare Canada, 
Ottawa, Ontario). Mar 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920253. 
(CONF-8212109—). 

From Conference on new directions: the lation of 
health risks from animals to man; Carmel, CA, USA (1 Dec 1982). 

in animal and human studies are dis- 

cussed, including various classification schemes and their limita- 
tions. In addition, the utility of a system for ranking carcinogens 
regarding potency is explored. After examining interspecies differ- 
ences in absorption, distribution, excretion, and metabolism, the 
author concluded that the application of pharmacokinetic principles 
to risk assessment will allow a more quantitative understanding of 
the mechanisms involved in soliciting a toxic response. = 


36855 eae 2, pp 2.1-2.16) Overview of 
the use of in risk assessment. Gillette, J.R. 
and Blood Institute, Bethesda, MD). 
Center, Box 50490, Palo Alto, 

CA 94303. File Number T186920254. (CONF- 8312135—). 
From Conference on new directions: the extrapolation of 
health risks from animals to man; San Diego, CA, USA (1 Dec 

1983). 
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An overview of toxicokinetics is presented with emphasis on 
various types of dose response curves and the different philosophies 
invoked by investigators when deciding whether a commercial 
substance’s use should be continued. Included for consideration are 
the Delaney philosophy, safety factor philosophy, and the mecha- 
nistic philosophy. The role of pharmacokinetics within these phi- 
losophies is explored. 2 references, 5 figures. 


36856 ee 2, pp 3.1-3.14) Physiologi- 
cal models as an approach to toxicokinetics. Ramsey, J.C.; 
Andersen, M.E. (Dow Chemical U.S.A., Midland, MI). Mar 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920254. (CONF-8312135—). 

From Conference on new directions: the lation of 
health risks from animals to man; San Diego, CA, USA (1 Dec 
1983 

. Physiologically based pharmacokinetic models provide a 
means to enibinmenll: teaidhaiieh Sauaiaicdianediar tn thes Viiee ie 
to relate exposure concentrations quantitatively to blood concentra- 
tions over a wide range of exposure concentrations. A physiologi- 
cally based pharmacokinetic model was used to describe the behav- 
ior of inhaled styrene in rats. The model showed how to predict 
the behavior of inhaled styrene in humans, thereby helping to assess 
potential chemical hazards in humans. 20 references, 4 figures. 


36857 (EPRI-EA—4447-Vol.2, pp 4.1-4.14) Toxicokine- 
tic modeling of metabolite concentrations. Andersen, M.E. 
(Air Force Aerospace Medical Research Lab., a 
terson Air Force Base, OH). Mar 1986. Research 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920254. (CONF-8312135—). 

From Conference on new directions: the lation of 
health risks from animals to man; San Diego, CA, USA (1 Dec 


1983). 

: The significance of identifying the metabolites of a chemical 
causing toxicity in an organism and the incorporation of this infor- 
mation into a pharmacokinetic model is discussed. A physiological 
model is presented which describes the kinetic behavior of the ha- 
lothane, bromochloramethane and hexane and their metabolites bro- 
mide ion, carbon monoxide and 2,5, hexanedione in rats. 20 refer- 
ences, 6 figures, 2 tables. 


36858 (EPRI-EA—4447-Vol.2, pp 5.1-5.10) Toxicokine- 
tics and dose. O'Flaherty, E.J. (Univ. of Cincinnati, OH). 
Mar 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920254. (CONF-8312135—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; San Diego, CA, USA (1 Dec 
1983). 

: The purpose of this study was to examine the important fea- 
tures of ee ee 
completed studies of the toxicokinetics of trichloroethylene and 
perchloroethylene in mice. Toxic liver responses (increase in liver 
to body weight ratio, elevation of liver triglycerides, and reduction 
of G6P activity) were compared to the parameters (V/sub max/ 
and K/sub m/) of a Michaels-Menton equation. The implications of 

using dose-dependent toxicokinetics to explain toxicity were also 
Guauh 21 references, 2 figures, 2 tables. 


36859 See pp 6.1-6.20) Application 
pharmacokinetics. Dedrick, 


of model systems in R.L. (Na- 
tional Institutes of Health, Bethesda, MD). Max 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920254. (CONF-8312135—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; San Diego, CA, USA (1 Dec 
1983). 

dinates dtd eit atine 
tems are illustrated by specific pharmacokinetic examples. In addi- 
tion, ideas are presented involving the application of pharmacokine- 
tics to toxicology. The author hypothesizes that it should be possi- 
ble to use what is known or what is measurable in model systems in 
connection with physiological models to predict many pharmaco- 
kinetic events in other experimental systems and in man. 30 refer- 
ences, 10 figures, 2 tables. 
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36860 (EPRI-EA—4447-Vol.2, pp 7.1-7.9) Limitations 
of risk assessment Crump, K.S. (Science Research 
Systems, Inc., Ruston, LA). Mar 1986. Research Reports 
Center, Box "50490, Palo Alto, CA 94303. File Number 
TI86920254. (CONF-8312135—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; San Diego, CA, USA (1 Dec 
1983). 

The field of health risk assessment is still in its infancy. Up 
to now, it has been applied mainly to carcinogens. Methods for 
other types of health effects are largely undeveloped. Even for car- 
cinogenesis, the process has many limitations. In this study, the 
author will focus on four areas: limited use of data; limitations of 
dose response models; limitations in methods for taking into ac- 
count differences between animals and humans; and limitations of 
using the animal dose response as a surrogate for the human dose 
response. 7 references, 1 figure, 2 tables. 


36861 (EPRI-EA—4447-Vol.2, pp 8.1-8.13) Combining 
pharmacokinetic and cancer bioassay data. Whittemore, A.S. 
(Electric Power Research Institute). Mar 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Shaabar 1186920254. (CONF- 8312135—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; San Diego, CA, USA (1 Dec 
1983). 

This paper addresses methods for reducing uncertainty in re- 
lationships between human exposures and disease, particularly 
cancer. Attention will focus on possible improvements in the use of 
animal experiments to predict human cancer risks involving harmful 
chemicals. An overview is presented of strengths and limitations of 
epidemiological studies and animal bioassays for risk assessment. 
The principal limitations of the animal bioassay as currently con- 
ducted by the National Toxicology Program are discussed. In addi- 
tion, the author outlines how these limitations may be ameliorated 
through the use of data from carefully designed pharmacokinetic 
experiments. 6 references, 9 figures, 3 tables. 


36862 signa etc eae 2, pp 9.1-9.10) Use of phar- 
macokinetic 


parameters for current risk assessment 
methods for chronic effects. Voytek, P.E. (Environmental 
Protection Agency). Mar 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920254. 
(CONF-8312135—). 

From Conference on new directions: the extrapolation of 
health risks from animals to man; San Diego, CA, USA (1 Dec 
1983). 

There are two different types of health risk assessments that 
are useful in making decisions to take regulatory actions. The first 
is a qualitative assessment in which all toxicological data for a po- 
tential toxicant are examined and a statement is made as to the like- 
lihood that the chemical may be hazardous to humans. Such state- 
ments could range from a very strong to a very weak indictment of 
a chemical’s toxicity, or could declare that the chemical being ex- 
amined is unlikely to cause toxic effects at expected environmental 
levels. The nature of the statement depends on the quality and 
quantity of the data available. The second type of health risk assess- 
ment is a quantitative assessment, which estimates the risk to 
humans of low level exposures of a chemical. The quality and 
quantity of the data affect the degree of confidence or uncertainty 
one can placed in the estimated risk values. For nearly all quantita- 
tive risk assessments animal studies are used that involve exposures 
at levels much higher than are present in human environments. 
Therefore, the risk assessor must extrapolate not only from test spe- 
cies to humans but from high experimental doses to lower environ- 
mental doses. This is where comparisons of the pharmacokinetic 
parameters at high and low dose levels among species could be in- 
corporated into the assessment process for more accurate estimates 
of risk. The following report outlines how certain pharmacokinetic 
studies can be used to better our qualitative and quantitative assess- 
ments of mutagenic/carcinogenic risk. 
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36863 (KFK—4028) Pollutant distribution in the soil by 
earthworms (Lumbricus terrestris). Pt. 1 and 2. Pt. 1: Lead, 
chromium, cobalt, nickel and cadmium enrichment in earth- 
worm casts and earthworm tissues. Pt. 2: Vertical transport of 
the elements lead, chromium, cobalt, nickel and cadmium by 
earthworms. Schmidt, W.; Liese, T.; Sollich, T. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Hau 
tabteilung Sicherheit). Feb 1986. 84p. (In German). NTIS 
(US es Only), PC AOS5/MF AOl. File Number 
DE86751973. 

In an experiment of ten months duration the Cd, Co, Cr, Ni 
and Pb contents were measured both in earthworms of the lumbri- 
cus terrestris species and in their casts. The living space for the 
earthworms were soil columns with a loess subsoil depleted in or- 
ganic matter. The contaminated cattle dung had been applied on 
top or in the center or on the bottom as thin layers each. Compared 
with the contaminated cattle dung the earthworms enrich Cd by 
the factor 1.4. Compared with the non-contaminated soil the en- 
richments on an average were 85, 24, 26, 5 and 2.4 for Cd, Co, Cr, 
Ni and Pb, respectively. In the earthworm casts the the average at- 
tained values of 14, 11, 66, 17 and 14. A column experiment served 
to examine whether, how and during which period earthworms of 
the lumbricus terrestris species distribute in the soil columns the 
heavy metals introduced into various depths in a cattle dung layer 
of 5 cm thickness. Furthermore, it was of interest to know how the 
ratio of heavy metal portions available to plants and capable of mo- 
bilization undergoes variations. For this purpose, the columns were 
cut into slices of about 5 cm thickness upon termination of the ex- 
periment. Independent of the application of the contaminated cattle 
dung layer the organic matter was turned over in the column from 
top to bottom and vice versa forming tapetal layers in the earth- 
worm tunnels. By the action of the earthworms the portion avail- 
able to plants, especially for Cd and not for Cr, was increased at a 
relatively higher rate than the portion amenable to mobilization. 
(orig./MG). 


36864 (NP—6751972) Environmental research in forest 
decline. 3 report. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Mar 1985. 128p. (In 
German). NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number DE86751972. 

Report of the Federal German Government on the state of 
knowledge regarding the causes and effects of forest decline and 
evaluation of current investigation results. Interim report (Decem- 
ber 1984) on the investigation project of the Federal German Gov- 
ernment and the Laender on ‘Forest Decline/Air Pollutions’. 
Report of the joint interministerial study group ‘Forest Decline/Air 
Pollutions’ of the Federal German Government and the Laender in 
the ‘Coordination of research on forest decline between the Federal 
German Government and the Laender’. The suspicion, existing 
from the beginning, that air pollutions are an essential cause in the 
complex mechanism of action of the novel damage observed in for- 
ests has been further substantiated. This is the essential result of the 
investigation efforts strengthened since the beginning of 1983. Two 
partial results have been recognized as important: one path of 
action results from the increased formation of ozone and photo-oxi- 
dants from nitrogen oxides and their direct effect on the leaves and 
needles, a second one from the disturbance of nutrient supply to the 
trees by excessive uptake of nitrogen. As yet it is not possible to 
assess either of these paths of action quantitatively. (orig./HP). 


36865 ee Measuring human expo- 
sure to carbon monoxide in DC, and Denver, 
Colorado during the Winter a 1982-1983. Akland, G.G-.; 
Hartwell, T.D.; Johnson, T.R.; Whitmore, R.W. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Monitoring and Systems Lab.). 1985. 
10p. (EPA/600/J—85/307). NTIS, PC A02/MF AOI1. 

In the past, no scientifically valid approach for determining 
the exposures of an urban population to a pollutant was available. 
Recently, EPA successfully field tested two separate but comple- 
mentary approaches for determining population exposures to air 
pollution: (a) direct measurement of exposure profiles of a repre- 
sentative random sample of the population with personal exposure 
monitors, and (b) an indirect approach that combines human-activi- 
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ty-pattern data with microenvironmental concentration data to esti- 
mate exposure profiles. In the winter of 1982-83, the two approach- 
es were field tested. The effort provides a rich human exposuee 
data base and a methodology that can be applied to other pollutants 
and other urban areas. 


36866 (PB—86-168804/XAB) Effect of different pollut- 
ants on ecologically important polychaete worms. Final 
report. Reish, D.J. (California State Univ., Long Beach 
(USA). Dept. of Biology). Jun 1980. 151p. NTIS, BC A08/ 
MF AOl. 

The procedures for culturing marine polychaetous annelids 
from egg to egg under laboratory conditions were described. A 
manual was prepared detailing the procedures used in culturing 12 
species of polychaetes. The effects of heavy metals and the water 
soluble fractions of petroleum hydrocarbons were measured over 
96 hours, 28 days, and with some of the toxicants, over a complete 
reproductive cycle for some of these species of polychaetes. Mercu- 
ry and copper were the most toxic of the six metals tested and cad- 
mium was the least toxic. The 28-day LC50 was less than the 96- 
hour value in most experiments. 


36867 (PB—86-170057/XAB) Polychlorinated biphenyl 
hazards to fish, wildlife, and invertebrates: a synoptic review. 
Kisler, R. (Patuxent Wildlife Research Center, Laurel, MD 
(USA)). Apr 1986. 8lp. NTIS, PC A05/MF AOl1. 

Entirely as a result of human activities, polychlorinated bi- 
phenyls (PCBs) are now distributed worldwide, with measurable 
concentrations recorded in fishery and wildlife resources from nu- 
merous and disparate locations. PCBs elicit a variety of biologic ef- 
fects including death, birth defects, tumors, and a wasting syn- 
drome. The account summarizes the recent technical literature on 
the environmental chemistry of PCBs, lists PCB background con- 
centrations in fish, wildlife, and invertebrates; documents their toxic 
and sublethal properties; and reviews and provides recommenda- 
tions for the protection of sensitive species. 


36868 (PB—86-173903/XAB) Dioxin hazards to fish, 
wildlife, and invertebrates: a synoptic review. Eisler, R. (Pa- 
tuxent Wildlife Research Center, Laurel, MD (USA)). May 
1986. 48p. NTIS, PC A03/MF AO1. 

Polychlorinated dibenzo-para-dioxins (PCDDs) are present 
as trace impurities in various manufactured chemicals and in com- 
bustion products. The chemical and environmental stability of 
PCDDs and their tendency to accumulate in fatty tissues have re- 
sulted in their widespread detection throughout the global ecosys- 
tem. The most toxic and extensively studied PCDD isomer is 
2,3,7,8-tetrachlorodibenzo-para-dioxin (2,3,7,8-TCDD). Accidental 
contamination of the environment by 2,3,7,8-TCDD has resulted in 
deaths in many species of birds, wildlife, and domestic animals, and 
in the closing of rivers to fishing due to high residues in fish, i.e., 
>50 parts per trillion (ppt) wet weight. Laboratory studies with 
birds, mammals, aquatic organisms, and other species have conclu- 
sively demonstrated that exposure to 2,3,7,8-TCDD can be associat- 
ed with acute and delayed mortality, carcinogenic, teratogenic, re- 
productive, mutagenic, histopathologic, and immunotoxic effects. 


(PB—86-175395/XAB) Human exposures to vola- 

organic chemicals in indoor and outdoor air. 

lelman, J.B. (Pittsburgh Univ., PA ae Graduate 
School of Public Health). 1985. 8p. NTIS, PC A02/MF 


AOl. 

Volatile halogenated organic chemicals are found in indoor 
and outdoor air, often at concentrations substantially above those in 
remote, unpopulated areas. The outdoor ambient concentrations 
vary considerably among sampling stations throughout the United 
States, as well as diurnally and daily. The vapor pressures and air- 
water equilibrium (Henry’s Law) constants of these chemicals influ- 
ence considerably the likely relative human exposures for the air 
and water routes. Volatilization of chemicals from indoor uses of 
water can be a substantial source of exposure, as shown for radon- 
222. Measurements of air concentrations of trichlorethylene (TCE) 
in showers using TCE contaminated groundwater show increases 
with time to as high as one-third of occupational threshold limit 
values. Using a scaled-down experimental shower, such volatiliza- 
tion and subsequent decay in air was also demonstrated. Using a 
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simplified indoor air model and assuming complete volatilization 
from a full range of typical water uses within the home, calcula- 
tions indicate that the expected air inhalation exposures can be sub- 
stantially higher than those from ingestion of these chemicals in 
drinking water. Although the regulation of toxic chemicals in pota- 
ble water supplies has focused traditionally on direct ingestion, the 
volatilization and inhalation from other much greater volume 
indoor uses of water should be considered as well. 


36870 (PB—86-175676/XAB) Report of the research 
planning workshop on bioavailability of dioxins held at Ra- 
leigh, North Carolina on September 9-12, 1984, (Environmen- 
tal Protection Agency, Washington, DC (USA). Office of 
Environmental Processes and Effects Research). Jan 1986. 
66p. (EPA/600/9—86/004). NTIS, PC A04/MF AO1. 

The workshop evaluated ongoing research on bioavailability 
of chlorinated dioxins and related chemicals, to identify research 
needs for development of a research plan. Three areas were evalu- 
ated: (1) Environmental processes in bioavailability which treated 
photochemical processes, physical and chemical properties, sorp- 
tion/desorption/volatilization, chemical transformations biological 
processes, intermedia transport, exposure modeling, surrogate pa- 
rameters for combustion, and the need for laboratory-standard sup- 
plies of TCDD for research. (2) Bioavailability in ecosystems 
which considered identification of ecosystem processes that (a) are 
involved in routes, rates, and reservoirs of dioxins in aquatic and 
terrestrial ecosystems, (b) are particularly susceptatile to dioxin con- 
tamination, and (c) maybe involved in biological decontamination 
processes. Also considered were identification of species and com- 
munities impacted or threatened by dioxins; identification of the 
role of food chains/webs in human exposure and risk. 


36871 (PB—86-176781/XAB) Excised barley root uptake 
of several '*C labeled organic compounds. McFarlane, C-.; 
Wickliff, C. (Environmental Protection Agency, Corvallis, 
OR (USA). Environmental Research Lab.). 1985. 9p. 
(EPA/600/J—85/361). NTIS, PC A02/MF AOl. 

Many organic pollutants potentially are available for uptake 
by plants and thus bioaccumulation and food contamination. One 
method of studying uptake is with excised roots, a technique exten- 
sively «sed with plant nutrients. A similar method was developed 
and used to evaluate uptake patterns of several ‘C-labeled organic 
chemicals. Uptake rate constants for the chemicals tested occurred 
in the following order: captan ~ phenol > aniline > ethanol ~ 
indole ~ trifluralin ~ propanil > 1,2,4-trichlorobenzene(TCB) > 
nitrobenzene ~ atrazine > bromacil > simazine > monuron. 


36872 (PB—86-183928/XAB) Se. of ———_ 
criteria for copper and zinc: an integration of metal addition 
toxicity, effluent and receiving water toxicity, and ecological 
survey data. Carlson, A.R.; Nelson, H.; Hammermeister, 
D.E. (Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab.). Apr 1986. 68p. 
(EPA/600/3—86/026). NTIS, PC A04/MF AO1. 
Comparative laboratory toxicity tests using daphnids Cerio- 
daphnia dubia and fathead minnows Pimephales promelas were 
conducted to establish and evaluate relationships between the toxic- 
ity of domestic and industrial effluents containing copper and zinc, 
toxicity of the effluents in Naugatuck River, Connecticut receiving 
water, toxicity of each metal added to the receiving water and a 
reference water, and receiving water ecological survey data. 


36873 (PNL—5750-Pt.1, pp 27-30) Cigarette smoke and 
plutonium. Filipy, R.E. (Pacific Northwest Lab., Richland, 
WA). Feb 1986. NTIS, PC A08/MF AOl. File Number 
DE86009671. 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

Autoradiographic techniques with cellulose nitrate track- 
etch film are being used to investigate the spatial distribution of in- 
haled plutonium in the lungs of beagle dogs exposed to cigarette 
smoke or to a plutonium aerosol only. Much more plutonium than 
expected was detected on the inner surfaces of bronchi of dogs ex- 
posed to low levels of plutonium several years ago. Differences 
were demonstrated in the distribution of plutonium in upper pulmo- 
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nary airways, depending on the chemical and isotopic form inhaled. 
The dogs were exposed to relatively low levels of *°Pu (NOs), 
238PyO2, and *°PuQz. 


36874 SS aa Be p 61-62) Teratology of com- 
plex mixtures. Hac L. Pacific Northwest Lab., Rich- 
land, WA). Feb “1986. NUS. PC A08/MF AOi. File 
Number DE86009671 

In Pacific Northwest Laboratory annual report for 1985 to 
the DOE Office of Energy Research. Part I. Biomedical sciences. 

Correlations between maternal indices of toxic effects of 
fetal indicators of retarded development and teratogenicity in rats 
exposed to Harmarville process solvent (HPS) during gestation sug- 
gest that no direct causal relationship exists between the observed 
maternal toxicity and specific fetal abnormalities. 2 figures, 2 tables. 


36875 (PNL—5750-Pt.1, pp 69-71) Tissue dose in com- 
plex mixture exposures. Weimer, W.C. (Pacific Northwest 
Lab., Richland, WA). Feb 1986. NTIS, PC A08/MF AO1. 
File Number DE86009671. 
In Pacific Northwest Laboratory annual report for 1985 to 
the = reared of Energy Research. Part I. Biomedical sciences. 
studies designed to examine the disposition of complex- 
mixture Fama in rats as a function of several variables, the 
elimination of several individual marker compounds by exhalation 
was examined. One-, two-, and three-ring aromatic hydrocarbons 
and substituted hydrocarbons were evaluated during 24-hr experi- 
ments to examine the time course of blood and breath concentra- 
tions. Breath exhalation was a major clearance route for the nonpo- 
lar, one-ring compounds, benzene and toluene; up to 40% of the 
total dose was eliminated by exhalation. For the polar compound, 
phenol, and the two- and three-ring compounds, naphthalene and 
phenathrene, less than 2% of the total amount administered was 
eliminated by exhalation. 


36876 Pulmonary changes resulting from subchronic ex- 
posure to cadmium chloride aerosol. Kutzman, R.S.; Drew, 
R.T.; Shiotsuka, R.N.; Cockrell, B.Y. (Brookhaven National 
Lab., Upton, NY). Journal of Toxicology and Environmental 
Health; 17: No. 2-3, 175-189(1986). Contract AC02- 
76CHO00016. 

Fischer-344 rats were exposed to 0.0, 0.3, 1.0, or 2.0 mg Cd/ 
m* as CdCk aerosol for 6 h/d, 5 d/wk, for 62 exposure days. Expo- 
sure to 2.0 mg Cd/m* resulted in rapid weight loss, and all of the 
animals died within the first 45 exposure days. As a group, female 
rats survived significantly longer than the males. Exposure to Cd 
resulted in dose-dependent increases in lung weight. The increased 
weight was the result of additional tissue mass rather than edema. 
Both connective-tissue components, elastin and collagen, were sig- 
nificantly increased in the 1.0-mg/m* group when these compo- 
nents were expressed on the basis of dry weight. Dose-dependent 
changes at the terminal bronchioles consisted of hyperplasia and 
flattening of type II cells, inflammation, and the proliferation of fi- 
broblasts. Exposure to Cd also resulted in the development of intra- 
lymphatic microgranulomas in the perivascular and peribronchiolar 
lymphoid tissues. 


36877 Nitrogen dioxide exposure and development of pul- 

monary emphysema. Stavert, D.M.; Archuleta, D.C.; Hol- 
land, LM. Lehnert, B.E. (Los Alamos National Lab., NM). 
Journal of Toxicology and Environmental Health; 17: No. 2-3, 
249-267(1986). 

Lungs of adult Fischer-344 rats were evaluated for emphyse- 
matous changes after (1) a single intratracheal instillation of elastase 
©®), (2) a 25-d exposure to 35 ppm nitrogen dioxide (NOz), and (3) 
elastase instillation foliowed by 25-d exposure to 35 ppm NO. (E + 
NO:). Residual volumes (RV) of the NO2 and NS groups were vir- 
tually identical, whereas the RV of the E and E + NOz lungs were 
significantly greater than those of the NS and NOs lungs. Direc- 
tionally similar changes in the excised lung volumes and total lung 
capacities were obtained with the E and E + NOs groups; NO: 
alone, however, did not alter these volumetric parameters. No dif- 
ferences in arterial blood gases and pH values, minute ventilation, 
or breathing frequencies were found among the experimental 
groups. The mean linear intercept values (MLI) obtained with the 
NS and NO: exposed lungs were essentially identical with average 


ERA-11/16 / 5008 


values of ~ 62 ym. This morphometric parameter was substantially 
increased in the E- and E + NO:-exposed lungs; no significant dif- 
ferences, however, were found between the MLI values obtained 
with the E and E + NO, lungs. From these data as well as histolo- 
gic examinations of lung sections for evidence of emphysema, it 
was concluded that (1) a subchronic, moderately high level of NO2 
exposure does not produce an irreversible emphysematous lesion in 
the rat model and (2) exposure of rats to 35 ppm for 25 d after elas- 
tase instillation into the lungs does not potentiate protease-induced 
emphysema or bring about a progression in preexisting emphysema. 


36878 Combination of ozone and silica on the develop- 
ment of pulmonary . Shiotsuka, R.N.; Yermakoff, 
J.K.; Osheroff, M.R.; Drew, R.T. (Brookhaven National 
Lab., Upton, NY). Journal of Toxicology and Environmental 
Health; 17: No. 2-3, 297-310(1986). Contract AC02- 
76CHO00016. 


The biologic interactions of potentially fibrogenic agents 
commonly occurring as environmental pollutants remain to be rig- 
orously characterized. Two agents that produce pulmonary fibrosis 
were selected for this study. Separate groups of male Sprague- 
Dawley rats were intratracheally instilled with 0, 2, 12, and 50 mg 
silica and then either sham-exposed or exposed to 0.8 ppm ozone 6 
h/d, 5 d/w, for 37 exposure days. Interaction was not detected be- 
tween silica and ozone in the development of pulmonary fibrosis as 
determined by quantitative biochemical indices (hydroxyproline and 
lysyl oxidase) or by histopathologic examination of the lungs. Thus, 
environmentally relevant levels of ozone appear unlikely to affect 
the progression of a concurrent silicotic lesion. 


36879 Comparison of lung burdens of inhaled particles of 
rats exposed during the day or night. Hesseltine, G.R.; Wolff, 
R.K.; Hanson, R.L.; McClellan, R.O.; Mauderly, J.L. NM. 
lation Toxicology Research Institute, Albuquerque, NM) 
Journal of Toxicology and Environmental Health; No. 2, 323- 
329(1985). 

Inhalation studies frequently involve daytime exposures of 
nocturnal animals to toxicants. Such exposures may result in differ- 
ent respiratory tract depositions than would be obtained if rodents 
were exposed at night. Our study assessed the effect of night versus 
day exposures on lung burdens of particles inhaled by Fischer 344 
rats. One group of 15 female rats was exposed to 0.3 micron 
volume median diameter particles of gallium oxide (Ga203) for 
11.2 h during the day and a second group of 15 female rats was 
exposed to the same aerosol for 11.2 h at night. Gallium in the 
lungs at the end of exposure was measured by electrothermal 
atomic absorption spectrometry. Rats exposed during the night had 
significantly (p less than 0.05) higher lung burdens than day-ex- 
posed rats when burdens were expressed as either microgram 
Ga203/lung (mean +/- SD = 896 +/- 175 versus 698 +/- 150) 
or microgram Ga203/g lung (mean +/- SD = 683 +/- 134 versus 
465 +/- 103). The greater amount of material in lungs of rats ex- 
posed at night probably reflected increased ventilation accompany- 
ing nocturnal activity. 


In vitro biologic toxicity of native and surface- 
modified silica and kaolin. Wallace, W.E. Jr.; Vallyathan, 
V.; Keane, M.J.; Robinson, V. (National Institute for Occu- 
pational Safety and Health, Morgantown, WV). Journal of 
Toxicology and Environmental Health; 16: No. 3-4, 415- 
424(1985). 

An in vitro study of the biologic responses of surface-modi- 
fied and native silica and kaolin was made to provide comparative 
information on the suppression of cytotoxicity by pulmonary sur- 
factant. The release of alveolar macrophage cytoplasmic enzyme, 
lactate dehydrogenase (LDH), and lysosomal enzymes B-N-acetylg- 
lucosaminidase (8-NAG) and f-glucuronidase (8-GLUC) and 
sheep blood-cell hemolysis were monitored as indicators of cell 
membrane damage and cytotoxicity. Surface modification of silica 
and kaolin with dipalmitoy! lecithin (DPL) resulted in complete ab- 
rogation of cytotoxicity of both minerals. These findings indicate 
that surface modification of minerals with different adsorption 
properties by pulmonary surfactant generally lessens their prompt 
adverse effects. 
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36881 Residual toxicity in hematopoietic cells following a 
single dose of methylnitrosourea. Inoue, T.; Cronkite, E.P.; 
Commerford, S.L.; Carsten, A.L. (Brookhaven National 
Lab., Upton, NY). Leukemia Research; 8: No. 1, 105- 
116(1984). Contract AC02-76CH00016. 

The residual injury to the proliferation capability of hemo- 
poietic stem cells (CFU-S) which results from their exposure to leu- 
kemogenic agents was evaluated in mice given a single leukemo- 
genic dose of methol nitrosourea. Bone marrow cellularity, splenic 
weight, number of CFU-S and the proportion of cycling to noncy- 
cling CFU-S were measured in an effort to detect acute and residu- 
al injury to the CFU-S from mice given MNU 21 and 3 days earli- 
er. Marrow cells were also transferred into lethally irradiated mice 
to observe the self-renewal capability of the CFU-S in the recipient 
spleen and bone marrow. The results of these measurements show 
that the CFU-S in marrow from mice given 50 mg/kg of MNU 21 
days earlier still have a defective ability for self-renewal, although 
the total cellularity, number of CFU-S and proportion of cycling 
and noncycling CFU-S in the donor have returned to the normal 
range. The relationship of this self-renewal defect to the develop- 
ment of leukemia after this leukemogenic dose of MNU is not 
known. 21 references, 9 figures, 3 tables. 


ricyanide ions. Macdowall, F.; Lumry, R. (Univ. of Minne- 
sota, Minneapolis). Plant Physiology; 50 50: 305-307(1972). 

Destructive effects of the most commonly used Hill oxidant, 
ferricyanide ion, are well documented and include its acceleration 
of the second order inactivation process in isolated chloroplasts. 
Concentrated ferricyanide (50 mM), especially at pH values above 
7, rapidly uncoupled photophosphorylation in spinach chloroplasts, 
thus accounting for its increase in the light-independent rate con- 
stant of ferricyanide reduction k/sub D/ by chard and beet chloro- 
plasts, and it strongly inactivated a light step associated with 
oxygen evolution, which would account for our lowered photo- 
chemical efficiency as K/sub L/. Ferrocyanide ion was equally ef- 
fective, and the effect on k/sub D/ was obtained with all artificial 
oxidants tried. The less concentrated (0.5 mM) ferricyanide ordinar- 
ily used to measure the velocity of the Hill reaction also inhibited 
photophosphorylation below pH 5.5 by potentiating acid lability 
and by solubilizing the coupling factor CF, as did ferrocyanide. In 
addition it partially inactivated, independent of pH, a dark step as- 
sociated with the oxygen-evolving site, but this was prevented by 
weak illumination and by ferrocyanide, as it was an oxidative effect 
of ferricyanide. The authors now report, by way of kinetically re- 
solved k/sub I/, with chloroplasts from a cultivar of sugar beet 
under given conditions of measurement, that the limiting photo- 
chemical step can also be very labile toward the lower concentra- 
tion of ferricyanide, and that this characteristic is promoted, as un- 
coupling was, by acidic as well as basic solutions. 
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36883 (AD-A—164653/8/XAB) Mechanism of electro- 
magnetic energy effects on the nervous system: voltage-clamp 
study. Final oo. October Se ae 1984. Brandt, 
C.L.; Campbell, N.L. (Naval Ocean Systems Center, San 
0, CA (USA), a 1985. 69p. (NOSC/TR—1051). 
Nie PC PC A04/MF A 
Low-level aaa energy at a frequency of 2.45 GHz 
has been previously observed to alter the firing frequency of Aply- 
sia californica neurons. This study was undertaken to search out the 
mechanism of this microwave effect by examining the influences of 
microwave energy on specific ion currents across the cell mem- 
brane that influence the cell's firing frequency. Late outward K(+) 
current was examined and showed no statistically significant change 
during microwave exposure. The membrane current shape during 
voltage clamping (the summation of several different ionic currents) 
also showed no change during exposure except in one instance 


when exposure was concurrent with the application of Na(+) free 
artificial sea water. 
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36884 (AD-A—165040/7/XAB) Microwave effects on 
CNS: a ultrastructural, and autoradiographic 
report. Albert, E.N. (George Washington Univ., 


study. Final 
Washington, DC (USA)). 20 Feb 1986. 69p. NTIS, PC 
A04/MF AO1. 

The objectives of this investigation were to: (a) investigate 
the effects of electromagnetic fields on the release of calcium ions 
from nervous tissue, (b) examine for histological changes, if any, of 
young rat brains after 2.45 GHz microwave exposure, and (c) study 
the rat brain metabolism during 2.45-GHz microwave exposure 
using 2-deoxyglucose. The data presented demonstrate that the spe- 
cific radiofrequency radiation used does not perturb Ca ions efflux 
from avian brain tissue under in vitro conditions. Comparison of 
this data with that gathered by Blackman’s group, however, sug- 
gests that appropriate radiofrequency radiation in conjunction with 
certain other physical factors may indeed perturb Ca ions efflux. 


36885 (PB—86-167764/XAB) Alteration of 


B. (Environmental Protection Ag 

le Park, NC (USA). Health Effects Research Lab.). 
1980. 11p. (EPA/600/J—80/013). NTIS, PC A02/MF AO1. 

A significant increase was observed in the circulating anti- 
body titers of mice exposed to 9-GHz pulsed microwaves at an av- 
erage power density of 10 mW/sq. cm., two hours per day for five 
days compared with sham-irradiated animals. The mice were previ- 
ously immunized with type III pneumococcal polysaccharide. Fol- 
lowing irradiation, a portion of the immunized animals were chal- 
lenged with virulent Streptococcus pneumoniae, type III. Ten days 
after challenge, mortality was essentially the same in the two 
groups, but during the ten day period, there was a noticeable in- 
crease in the survival time of the irradiated animals compared with 
the sham-irradiated animals, suggesting that the increased circulat- 
ing antibody response afforded some degree of temporary protec- 
tion of the animals. 


36886 (PB—86-169893/XAB) Scaling the —— 
effects of exposure to 

oe ee Ferguron, 
J.H. (Environmental Protection Agency, Research Trian, 
Park, NC (USA). Health Effects Research Lab.). 1984. 13p 
(EPA/600/J—84/365). NTIS, PC A02/MF AOl1. 

The authors have demonstrated that a comparative analysis 
of the physiological effects of exposure of laboratory mammals to 
radiofrequency radiation (RFR) may be useful in 
predicting exposure thresholds for humans if the effect is assumed 
to be due only to heating of tissue. The threshold specific absorp- 
tion rate (SAR) necessary to affect a thermoregulatory parameter 
shows an inverse and linear relationship to body mass. The inverse 
relationship between threshold SAR and body mass is attributed to 
a surface area: body mass relationship. In comparison to small 
mammals, relatively large mammals have a reduced capacity to dis- 
sipate an internal heat load passively, and are therefore physiologi- 
cally more sensitive to RFR exposure. The threshold for a thermor- 
egulatory response depends on the type of response measured, spe- 
cies, ambient temperature, etc. 


36887 ne ee 
thermoregulation in hamsters during microwave-induced heat 
Gordon, C.J.; Long, M.D.; Fehiner, K.S. 


exposure. (Envi- 
ronmental Protection Agency . Research Triangle Park, NC 
(USA). Health Effects Sena — 1984. 9p. (EPA/600/ 
J—84/364). NTIS, PC A02/MF A 

Preferred ambient temperature -oe4 and ventilatory frequen- 
cy were measured in free-moving hamsters exposed to 2450-MHz 
microwaves. A wa ide exposure system that permits continuous 
monitoring of the absorbed heat load accrued from microwave ex- 
posure was imposed with a longitudinal temperature gradient which 
allowed hamsters to select their preferred Ta. Ventilatory frequen- 
cy was monitored remotely by analysing the rhythmic shifts in un- 
absorbed microwave energy passing down the waveguide. Without 
microwave exposure hamsters selected an average T2 of 30.2 C. 
This preferred Ta did not change until the rate of heat absorption 
(SAR) from microwave exposure exceeded approx. 2 W kg-1. In a 
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separate experiment, a SAR of 2.0 W kg-1 at a Ta of 30C was 
shown to promote an average 0.5 C increase in colonic tempera- 
ture. Hamsters maintained their ventilatory frequency at baseline 
levels by selecting a cooler Ta during microwave exposure. These 
data support previous studies suggesting that during thermal stress 
behavioral thermo-regulation (i.e. preferred Ta) takes prescedence 
over autonomic thermoregulation (i.e. ventilatory frequency). It is 
apparent that selecting a cooler Ta is a more efficient and/or effec- 
tive than autonomic thermoregulation for dissipating a heat load ac- 
crued from microwave exposure. 


36888 (PB—86-175320/XAB) Cellular effects in microbi- 
al tester strains caused by exposure to microwaves or elevated 
temperatures. Dutta, S.K.: Nelson, W.H.; Blackman, C.F.; 
Brusick, D.J. (Howard Univ., Washington, DC (USA). 
Dept. of Botany). 1980. 14p. NTIS, PC A02/MF AO1. 

Several tester strains of Salmonella typhimurium, TA-98, 
TA-100, TA-1535, and TA-1538; Escherichia coli, W3110 (pol A+) 
and p3438 (pol A-, repair deficient); and Saccharomyces cerevisiae, 
D3, D4, and D5 were tested for lethal and mutagenic events when 
exposed to elevated temperatures or to x-band, pulsed microwave 
radiation at various power densities. When compared to E. coli pol 
A+ under growing conditions, E. coli pol A- exhibited decreased 
cell growth when exposed to microwave radiation at power levels 
at or above 20 mW/sgq. cm. as well as to temperature levels above 
42 C. All yeast and other bacterial strains showed cellular lethality 
at similar microwave intensities and elevated temperatures. When 
exposed to elevated temperatures in saline, both quiescent yeast and 
Salmonella strains exhibited lethal events. 


36889 (PB—86-175403/XAB) Role for the magnetic field 
im the radiation-induced efflux of calcium ions from brain 
tissue in vitro. Blackman, C.F.; Benane, S.G.; Rabinowitz, 
J.R.; House, D.E.; Joines, W.T. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Ef- 
fects Research Lab.). 1985. 13p. (EPA/600/J—85/345). 
NTIS, PC A02/MF AOl1. 

Two independent laboratories have demonstrated that specif- 
ic frequencies of electromagnetic radiation can cause a change in 
the efflux of calcium ions from brain tissue in vitro. Under a static 
magnetic field intensity of 38 microTesla (microT) due to the 
earth’s magnetic field, 15- and 45-Hz electromagnetic signals (40 
Vp-p/m in air) have been shown to induce a change in the efflux of 
calcium ions from tne exposed tissues, while 1- and 30-Hz signals 
do not. The authors now show that the effective 15-Hz signal can 
be rendered ineffective when the net static magnetic field is re- 
duced to 19 microT with Helmholtz coils. In addition, the ineffec- 
tive 30-Hz signal becomes effective when the static magnetic field 
is changed to + or - 25.3 microT or to + or - 76 microT. These 
results demonstrate that the net intensity of the static magnetic field 
is an important variable. The results appear to describe a resonance- 
like relationship in which the extremely-low-frequency electromag- 
netic field that can induce a change in efflux is proportional to a 
product of the net magnetic field intensity and an index, 2n+1, 
where n=0,1. 


36890 (PB—86-176096/XAB) Exposure of man in the 
near-field of a resonant dipole: comparison between theory 
and measurements. Stuchly, M.A.; Spiegel, R.J.; Stuchly, 
S.S.; Kraszewski, A. (Environmental Protection Agency, 
Research Triangle Park, NC (USA). Health Effects Re- 

1986. 8p. (EPA/600/J—86/005). NTIS, PC 


The rate of the radio-frequency energy deposition in a model 
of the human body exposed in the near-field of a resonant dipole at 
350 MHz was calculated using the moment method. Detailed maps 
of the electric-field intensity in a similar model under the same ex- 
posure conditions were obtained using a computer-controlled scan- 
ning system and an implantable electric-field probe. A comparison 
of the measurement data with the theoretical predictions shows a 
relatively good agreement when average values over relatively 
large volumes are concerned; however, the calculations fail to pre- 
dict large gradients and tend to underestimate the magnitude of hot 
spots. 
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36891 (PB—86-176799/XAB) Application of a finite-dif- 
ference technique to the human radiofrequency dosimetry 
problem. Spiegel, R.J.; Fatmi, M.B.E.; Kunz, K.S. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Health Effects Research Lab.). 1985. 15p. (EPA/ 
600/J—85/363). NTIS, PC A02/MF AO01. 

A powerful finite-difference numerical technique was applied 
to the human radiofrequency dosimetry problem. The method pos- 
sesses inherent advantages over the method of moments approach 
in that its implementation requires much less computer memory. 
Consequently, it has the capability to calculate specific absorption 
rates (SARs) at higher frequencies and provides greater spatial res- 
olution. The method is illustrated by the calculation of the time- 
domain and frequency-domain SAR responses at selected locations 
in the chest. The model for the human body is comprised of rectan- 
gular cells with dimensions of 4 x 4 x 6cm and dielectric properties 
that simulate average tissue (2/3 muscle). Additionally, the upper 
torso (chest) is configured by both homogeneous and inhomogen- 
eous models in which this region is subdivided into 20,736 cells 
with dimensions of 11x1x1 cm. 


.T.; Ki AC. i 
Northwest Labs., Richland, WA Gsay) Dec ‘toes, Con- 
tract AC06-76RL01830. 26p. (CONF-851027—11). NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86011140. 

From 24. Hanford life sciences symposium on health and en- 
vironmental research on complex organic mixtures; Richland, WA, 
USA (21 Oct 1985). 

Total induced currents and average induced axial current 
densitiés have been published in the literature for human models ex- 
posed to 60-Hz electric fields. The results of these studies have 
been quite useful, but they deal with a somewhat idealized exposure 
situation that ignores the insulating effects of most types of foot- 
wear. This paper describes a new laboratory technique for studying 
the relationship between grounded and ungrounded exposure of 
humans. A conducting model of the body 40-cm-tall man was elec- 
trically divided into seven segments. Wires connected to the con- 
ducting surfaces of these segments were routed horizontally 
through shielded cable to remote, battery-powered electronics. The 
“common” potential of the electronics was biased to the electric- 
field-induced potential of the model, allowing us to accurately 
measure the current induced in each body segment of the model. 
The method was tested by measuring the current induced in the 
upper hemisphere of a ungrounded sphere: agreement between 
theory and measurement was excellent. Measurements were made 
with the human model located at 15 positions, ranging from touch- 
ing ground to remote from ground (i.e., in free space). The ratios of 
free-space to grounded currents crossing horizontal sections 
through the body were: neck, 0.58; chest, 0.40; abdomen, 0.39; 
thigh, 0.36; ankle, 0.17. 


Lack of effect of weak low frequency 
ogenesis. 


electromag- 
4 fields on chick embry Maffeo, S.; Miller, 
M.W.; Carstensen, E.L. (Univ. of Rochester, NY). Journal 
of Anatomy; 139: No. 4, 613-618(1984). 

Fertilized chicken eggs were incubated for 48 hours while 
exposed to pulsed trains of square wave magnetic fields having a 
duration of 0.5 msec and pulse repetition rates of 100 or 1000 Hz at 
magnetic field flux densities of 1.2 and 12 wT. After exposure the 
embryos were scored blind for eight different gross structural fea- 
tures: primary vesicles, anterior neuropore, optic vesicles, auditory 
pits, truncal nervous system, heart, somites and blood vessels. 
There were no differences between exposed, sham-exposed and 
control eggs. 
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57 HEALTH AND SAFETY 


36894 (LA-UR—86-669) Safety aspects of large-scale 
combustion of hydrogen. Edeskuty, F.J.; Haugh, J.J.; 
Thompson, R.T. (Los Alamos National Lab., NM (USA); 
Electric Power Research Inst., Palo Alto, CA (USA); EG 
and G Energy Measurements, Inc., Las Vegas, NV (USA)). 
1986. Contract W-7405-ENG-36. 13p. (CONF-860704—2). 
NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86007375. 

From 6. CERI world hydrogen energy conference; Vienna, 
Austria (20 Jul 1986). 

Recent hydrogen-safety investigations have studied the possi- 
ble large-scale effects from phenomena such as the accumulation of 
combustible hydrogen-air mixtures in large, confined volumes. Of 
particular interest are safe methods for the disposal of the hydrogen 
and the pressures which can arise from its confined combustion. 
Consequently, tests of the confined combustion of hydrogen-air 
mixtures were conducted in a 2100 m* volume. These tests show 
that continuous combustion, as the hydrogen is generated, is a safe 
method for its disposal. It also has been seen that, for hydrogen 
concentrations up to 13 vol %, it is possible to predict maximum 
pressures that can occur upon ignition of premixed hydrogen-air at- 
mospheres. In addition information has been obtained concerning 
the survivability of the equipment that is needed to recover from an 
accident involving hydrogen combustion. An accident that in- 
volved the inadvertent mixing of hydrogen and oxygen gases in a 
tube trailer gave evidence that under the proper conditions hydro- 
gen combustion can transit to a detonation. If detonation occurs the 
pressures which can be experienced are much higher although short 
in duration. 


(MSHA/IR—1178) Injury experience in metallic 
i - mining, 1984. (Mine Safety and Health Administra- 
tion, Denver, CO (USA). Denver Technical Support 
Center). 1986. 281p. NTIS, PC A13/MF AOl1. File Number 
DE86901433. 

This report reviews in detail the occupational injury and ill- 
ness experience of metallic mineral mining in the US for 1984. Data 
reported by operators of mining establishments concerning work in- 
juries are summarized by work location, accident classification, part 
of body injured, nature of injury, location, accident classification, 
part of body injured, nature of injury, occupation, and principal 
type of mineral. Related information on employment, worktime, 
and operating activity also is presented. Data reported by independ- 
ent contractors performing certain work at mining locations are de- 
picted separately in this report. 


36896 (MSHA/IR—1180) Injury experience in stone 
mining, 1984. (Mine Safety and Health Administration, 
Denver, CO (USA). Denver Technical Support Center). 
1986. . NTIS, PC Al9/MF AOl. File Number 
DE86901435. 

This report reviews in detail the occupational injury and ill- 
ness experience of stone mining in the US for 1984. Data reported 
by operators of mining establishments concerning work injuries are 
summarized by work location, accident classification, part of body 
injured, nature of injury, occupation, and principal type of mineral. 
Related information on employment, worktime, and operating ac- 
tivity also is presented. Data reported by independent contractors 
performing certain work at mining locations are depicted separately 
in this report. 


36897 (N—86-19481) User's guide for FAST. Walton, 
ha Baer, S.R.; Jones, W.W. (National Bureau of Stand- 

Washington, DC (USA)). Dec 1985. 35p. NTIS, PC 
A03/MF AOl. 

FAST is a multicompartment zone type computer model 
which predicts the smoke hazard development in each compart- 
ment based on a description of the compartments and the fire. A 
FORTRAN program has been written for the model. This user's 
guide provides a detailed description of the data input requirements 
and the output produced by version 17 of the program. Also in- 
cluded are sample program input and output. 
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36898 (UCRL—15714) Suspended ceiling system survey 
and seismic bracing reco ions for Lawrence Liver- 
more National aban, (ED2 International, San Francis- 
co, CA (USA)). Aug 1985. Contract W-7405-ENG-48. 268p. 
Lawrence Livermore National Lab., Univ. of California, 
P.O. Box 808, Livermore, CA 94550 . File Number 
TI86010392. 

In response to the Laboratory's concern that suspended ceil- 
ings, installed without proper engineering consideration for earth- 
quake resistance, can be potential source of damage, LLNL com- 
missioned ED2 International Architects and Planners to provide a 
guide and survey for the installation commercially available sus- 
pended ceiling systems. The Survey was to include select ceiling 
types, their relative costs, and recommendations for seismic design. 
This Survey is in the format of a handbook with seven major head- 
ings: Generic types of suspended ceiling systems; Functional Com- 
parative Analysis of the various systems; Relative costs of various 
ceiling systems; Seismic considerations and recommendations; De- 
tailed drawings and suggested methods of assembly; Code Refer- 
ences; and Listing of Material Suppliers, representatives, and avail- 
able product lines and selection check lists. 


58 GEOSCIENCES 


36899 (SAND—86-1284C) State of the art of geoscience 
libraries and information services. Pruett, N.J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 16p. (CONF-8606122—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86011188. 

From 3. international conference on geoscience information; 
Adelaide, Australia (1 Jun 1986). 

Geoscience libraries and geoscience information services are 
closely related. Both are trying to meet the needs of the geoscien- 
tists for information and data. Both are also being affected by many 
trends: increased availability of personal computers; decreased costs 
of machine readable storage; increased availability of maps in digi- 
tal format (Pallatto, 1986); progress in graphic displays and in de- 
veloping Geographic Information System, (GIS) (Kelly and Phil- 
lips, 1986); development in artificial intelligence; and the availability 
of new formats (e.g. CD-ROM). Some additional factors are at 
work at changing the role of libraries: libraries are coming to rec- 
ognize the impossibility of collecting everything and the validity of 
Bradford's Law unobtrustive studies of library reference services 
have pointed out that only 50% of the questions are answered cor- 
rectly it is clear that the number of databases is increasing although 
good figures for specifically geoscience databases are not available; 
lists of numeric database are beginning to appear; evaluative (as op- 
posed to purely descriptive) reviews of available bibliographic data- 
bases are beginning to appear; more and more libraries are getting 
online catalogs and results of studies of users of online catalog are 
being used to improve catalog design; and research is raising con- 
sciousness about the value of; and research is raising consciousness 
about the value of information. All these trends are having or will 
have an effect on geoscience information. 


5801 Geology And Hydrology 


36900 (NP—6901460) Annual report, 1985. (Texas Univ., 
Austin (USA). Bureau of Economic Geology). [1986]. 5Op. 
The Univ. of Texas at Austin, University Station, Box X 
Austin, TX 78713. File Number T186901460. 

Research covered energy resources (petroleum, gas, coal); 
land, water, and environmental resources; mineral resources; map- 
ping; and other geological investigations. (DLC) 
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5802 Geophysics 
REFER ALSO TO CITATION(S) 36772, 36901, 36901 
5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 35604 


36901 (LBL —20450-Exc.) Geomechanics and geophysics 
sections and a A from Earth Sciences Division annual 
report, Excerpt. (Lawrence Berkeley Lab., ce 
rane a 1986. Contract ”AC03-76SF00098. 67p. 
Oia AO0l; 1; GPO Dep. File Number D OL 1308 
This report presents summaries of research programs in the 
following areas: (1) acoustic properties of clastic rocks; (2) the 
effect of freezing on seismic velocities; (3) attenuation of acoustic 
waves by fractures; (4) matrix permeability of shale; (5) fracture 
void geometry; (6) estimation of stiffness; (7) the kinematics of 
block interpenetrations; (8) simulation of joint trace maps; (9) frac- 
ture detection using shear-wave tomography; (10) modeling seismic 
radiation from a Propagating hydrofracture; (11) development of 
fast ASP; (12) seismic reflection studies of detachment tectonics; 
and (13) Center for Computational Seismology. (ACR) 


36902 (UCID—20758) Thermomechanical scoping calcu- 
lations for the waste package environment tests. Butkovich, 
(Lawrence Livermore National Lab., 


NTIS, PC ‘A03/MF AOI; 1; GPO Dep. File Number 
DE8601 1694. 

During the site characterization phase of the Nevada Nucle- 
ar Waste Storage Investigation Project, tests are planned to provide 
field information on the hydrological and thermomechanical envi- 
ronment. These results are needed for assessing performance of 
stored waste packages emplaced at depth in excavations in a rock 
mass. Scoping calculations were performed to provide information 
on displacements and stress levels attained around excavations in 
the rock mass from imposing a thermal load designed to simulate 
the heat produced by radioactive decay. In this way, approximate 
levels of stresses and displacements are available for choosing in- 
strumentation type and sensitivity as well as providing indications 
ae ee 9 

» 1 tab. 


5804 Geochemistry 


Rare earth elements in soils from selected areas on 
the Island of Hawaii, Barnard, WM. , J.B. (State 
Univ. of New York College, Fredonia). Paci > Science; 39: 
No. 3, 241-260(Jul 1985). 

Fifty soil samples for the wet, windward (east) side and dry, 
leeward (west) side of the Island of Hawaii were analyzed for La, 
Ce, Sm, Eu, Yb, and Lu by neutron activation/gamma-ray spec- 
troscopic analysis. Data on concentrations in each sample are listed 
and analyzed statistically for soil samples collected from the west- 
ern slope of Kohala Mountain, the western coastal plain of Mauna 
Kea, and the Northeastern coastal plain of Maunal Loa. Rare earth 
element (REE) concentrations are two to six times greater in soils 


mean REE values of common sedimentary rocks worldwide; 
ever, they are well within the concentration ranges 
tinental origin. The eastern soils tend to have less La 
similar amounts of the middle and heavy REEs. 
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5805 Oceanography 

REFER ALSO TO CITATION(S) 35588 

64 PHYSICS I 

6401 Astrophysics And Cosmology 


REFER ALSO TO CITATION(S) 36933, 37054, 37067 


36904 (AD-A—164708/0/XAB) Length of day and at- 
mospheric angular momentum: a comparison for 1981-1983. 
Morgan, P.J.; King, R.W.;  iahe, II. (Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Earth, Atmospheric 
— Planetary Sciences). 10 Dec 1985. 10p. NTIS, PC A02/ 

The authors combined measurements from laser ranging to 
the moon, laser ranging to the LAGEOS satellite, and very-long- 
baseline interferometric observations of extragalactic radio sources 
to produce a series of universal time (UT1) and length-of-day 
(LOD) variations for 1981-1983. The UT1 series was obtained by 
convolving the ensemble of measurements from all three tech- 
niques, suitably weighted, with a Gaussian function whose full 
width at half-maximum (FWHM) amplitude was 5 days; values of 
LOD at 3-day intervals were obtained by differencing. The UT1- 
derived series of LOD values were compared with two series of 
LOD derived from variations in atmospheric angular momentum. 
One series was developed from, wind analyses. For the characteris- 
tic 30- to 70-day fluctuations there is no significant evidence (+ or 
- 0.5 day) of a temporal lag between atmospheric excitation and the 
response of the solid earth. Interpretation of the differences in 
AAM-derived and UT1-derived LOD is limited by lack of knowl- 
edge of the uncertainties in the AAM observations. To within these 
limits it appears that atmospheric and tidal contributions are suffi- 
cient to account for the observed variations in length of day for pe- 
riods of 1 year or less. Thus there is no evidence for significant 
contributions from any other geophysical effects to such variations 
in length of day. 


36905 (AD-A—164780/9/XAB) Observations of low- 
— p-mode oscillations in 1984. Comments on techniques 

Sor apueend deconvolution. Henning, H.M.; Scherrer, P. PH. 
(Stanford Univ., CA (USA). Center for Space Science and 
Astrophysics). 1985. 26p. (CSSA-ASTRO—85-23). 
NTIS, PC A03 AOl. 

Global convective flows in the solar convection zone have 
been predicted by theoretical interpretations of the global-scale or- 
dering of magnetic fields and activity centers and by theoretical 
analyses of rotating convection zones. Direct evidence of these 
flows in the photosphere has not previously been found despite sev- 
eral long-term efforts. The signatures of such flows have now been 
detected by analyzing the daily series of low-resolution Doppler- 
grams obtained at the Wilcox Solar Observatory at Stanford Univ. 
The signatures are patterns of alternating east and west flows with 
amplitudes on the order of 25 m/s and longitudinal extent of about 
30 degrees. The patterns move across the solar disc at approximate- 
ly the solar rotation rate and have lifetimes of at least several rota- 
tions. Boundaries of the fast and slow flows are often associated 
with large magnetic active regions. 


36906 a —— woe of atmospheric 
radiation components for and Cosmic-Ray Astro- 
physics Branch of the Space Science Division of the Naval 
Research Laboratory. Final report. (Severn Communications 
Severna te — (USA)). 31 May 1985. 11l1p. 

S, PC A06/MF A 
Contents include: ical decay of cosmic-rays; 
cosmic ray heavy ions at and above 40,000 feet; neutron-generated 
single-event upsets in the atmosphere; nuclear cross sections, 
cosmic-ray propagation, and source composition; radiation trans- 
port of cosmic-ray nuclei in lunar material and radiation doses; non- 
geometric behavior of nucleus-nucleus total inelastic cross sections; 
environmental models for single-event upset estimation; uncertain- 
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ties in cosmic ray source composition; late stage in acceleration of 
cosmic rays; ultraheavy cosmic rays and electron capture; propaga- 
tion of heavy cosmic-ray nuclei; on the abundances of ultraheavy 
cosmic rays; LET distributions and doses of HZe radiation compo- 
nents at near earth orbits; and radiation doses and LET (linear 
energy transfer) distributions of cosmic rays. 


36907 (FERMILAB-Pub—86/77-A) Effect of interacting 
particles on primordial nucleosynthesis. Kolb, E.W.; Turner, 
M.S.; Walker, T.P. (Fermi National Accelerator Lab., Bata- 
via, IL (USA); Chicago Univ., IL (USA). Astronomy and 
Astrophysics Center; Indiana Univ., Bloomington (USA). 

t. of Astronomy). May 1986. Contract AC02- 
76CH03000. 34p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86012303. 

We modify the standard model for big-bang nucleosynthesis 
to allow for the presence of a generic particle species, i.e., one 
which maintains good thermai contact with either the photons or 
the light neutrino species throughout the epoch of primordial nu- 
cleosynthesis. The production of D, *He, *He, and 7Li is calculat- 
ed as a function of the mass, degrees of freedom, and spin statistics 
of the generic particle. We show that in general, the effect of an 
additional generic species cannot simply be parameterized as the 
equivalent number of additional light neutrino species. The pres- 
ence of generic particles also affects the predicted value for the 
neutrino-to-photon temperature ratio. 


36908 (FNAL/C—86/70-A) Resurrection of neutrinos as 
dark matter. Schramm, D.N. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). May =. ae AC02- 
76CH03000;FG02- 85ER40234. 10p. S, PC A02/MF 
AO; 1; GPO Dep. File Number DESO! IC 1025. 

It is shown that new observations of large scale structure in 
the universe (voids, foam, and large-scale velocity fields) are best 
understood if the dominant matter of the universe is in the form of 
massive (9eV = m/sub nu/ = 35 eV) neutrinos. Cold dark matter, 
even with biasing, seems unable to duplicate the combination of 
these observations (although a fine-tuned loophole with cold matter 
and percolated explosions may also marginally work.) The previous 
fatal problems of galaxy formation with neutrinos can be remedied 
by combining them with either cosmic strings or explosive galaxy 
formation. The former naturally gives the scale-free correlation 
function for galaxies, clusters, and superclusters, and gives large, 
but not necessarily spherical voids. The latter naturally gives spher- 
ical voids, but requires fine tuning and percolation to get the large 
scales and the scale-free correlation function. 39 refs. 


36909 (FNAL/Pub—86/76-A) of higher 


Fermi National Accelerator Lab., Batavia, IL (USA)). May 
1986. Contract AC02-76CH03000. 38p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86012307. 

We discuss the thermodynamics of higher dimensional black 


ture, entropy, and specific heat. In 5 + 1 and 9 + 1 dimensions, 
a for these quantities are given. It is shown that 
the specific heat for a higher dimensional black hole is negative 
definite if it has only one non-zero spin parameter, regardless of the 
value of this parameter. We also consider equilibrium configura- 
with both massless particles and massive string modes. 16 

3 figs. 


10 (LA—10727-MS) Resonance capture and Saturn’s 
rings. Patterson, C.W. (Los Alamos National Lab., NM 
(USA)). May 1986. Contract W-7405-ENG-36. 12p. NTIS, 
PC A02/MF A001; GPO Dep. File Number DE8601 1733. 

We have assigned the resonances apparently responsible for 
the stabilization of the Saturn’s shepherd satellites and for the sub- 


lieve such resonances have important implications to satellite for- 
mation. 17 refs., 1 fig., 1 tab. 
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36911 (LA-UR—86-1705) Interpretation of extragalactic 
jets. Norman, M.L. (Los Alamos National Lab., NM 
(USA); New Mexico Univ., Albuquerque (USA). Dept. of 
Physics and Astronomy). 1985. Contract W-7405-ENG-36. 
16p. (CONF-8506205—4). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86011211. 

From International Astronomical Union (IAU) colloquium; 
Copenhagen, Denmark (11 Jun 1985). 

The nature of extragalatic radio jets is modeled. The basic 
hypothesis of these models is that extragalatic jets are outflows of 
matter which can be described within the framework of fluid dy- 
namics and that the outflows are essentially continuous. The discus- 
sion is limited to the interpretation of large-scale (i.e., kiloparsec- 
scale) jets. The central problem is to infer the physical parameters 
of the jets from observed distributions of total and polarized intensi- 
ty and angle of polarization as a function of frequency. 60 refs., 6 
figs. 


(N—86-19279) Hard ae burst spectrometer 
event listing, 1980 - 1985. Dennis, B.R.; Orwig, L.E.; Ki- 
plinger, A.L.; Gibson, B.R.; Kennard, GS.; Tolbert, A.K. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). 1985. 146p. 
(NASA-TM—86236; REPT—86B0023). NTIS, PC A07/ 
MF AOI1. 

This event listing is a comprehensive reference for the hard 
x-ray bursts detected with the Hard x-Ray Burst Spectrometer on 
the Solar Maximum Mission from the time of launch on February 
14, 1980 to September 1985. Over 8000 X-ray events were detected 
in the energy range from 30 to approx. 500 keV with the vast ma- 
jority being solar flares. The listing includes the start time, peak 
time, duration and peak rate of each event. 


(N—86-19982) Ada training evaluation and recom- 
mendations from the Gamma Ray Observatory Ada Develop- 
ment Team. (National ‘Aiensaiaien and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center). 
Oct 1985. 42p. (NASA-TM—88593; SEL—85-002). NTIS, 
PC A03/MF AOl. 

The Ada training experiences of the Gamma Ray Observato- 
ry Ada development team are related, and recommendations are 
made concerning future Ada training for software developers. 
Training methods are evaluated, deficiencies in the training pro- 
gram are noted, and a recommended approach, including course 
outline, time allocation, and reference materials, is offered. 


36914 (N—86-20274) Optical and UV spectroscopy of the 
peculiar RS CVn system, RT Lacertae. Huenemoerder, D.P.; 
Barden, S.C. (Pennsylvania State Univ., University Park 
(USA). Davey ae ne 1985. 28p. (NASA-CR—176525). 
NTIS, PC A03/MF A 

Spectra in the aaa and H-beta regions of the peculiar 
double-lined RS CVn binary, RT Lacertae, were obtained in the 
fall of 1984. Limited International Ultraviolet Explorer (TUE) long 
wavelength low and high resolution spectra were obtained concur- 
rently. The ground based spectra have shown an asymmetry with 
orbital phase in the H-alpha profile. The H-beta profiles were con- 
sistent with the same effect. One hemisphere showed excess emis- 
sion and the other excess absorption, with a broad Gaussian emis- 
sion component superposed upon the excess H-alpha line. An im- 
proved radial velocity curve, giving a better determined mass ratio 
and geometry was derived. This combined with the radii implied 
by the rotational broadening of the spectra, showed one component 
to be 80 to 90% filling the equilibrium Roche surface. The two- 
faced nature is, therfore, very likely due to mass transfer from the 
contact component impacting upon its companion. Low resolution 
ultraviolet data showed that the supposed cooler component is 
bluer than its companion. High resolution ultraviolet data taken 
during secondary eclipse showed Mg II emission strength which 
decreased more slowly than the area visible. The phase behavior of 
the low resolution data support the former situation, indicating tra- 
ditional chromospheric activity. 
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36915 (N—86-20277) Magnetism of nakhlites and chas- 
signites. Final Technical Report, 1 March 1984-28 February 
1985. Cisowski, S.M. (California Univ., Santa Barbara 
(USA)). Feb 1985. 27p. (NASA-CR—176518). NTIS, PC 
A03/MF AO1. 

Hysteresis measurements on three shergottite and two nakh- 
lite meteorites indicate single domain grain size behavior for the 
highly shocked Shergotty, Zagami, and EETA 79001 meteorites, 
with more multidomain-like behavior for the unshocked Nakhla and 
Governador Valadares meteorites. High viscosity and initial suscep- 
tibility for Antarctic shergottite ALHA 7705 indicate the presence 
of superparamagnetic grains in this specimen. Thermomagnetic 
analysis indicate Shergotty and Zagami as the least initially oxi- 
dized, while EETA 79001 appears to be the most oxidized. Cooling 
of the meteorite samples from high temperature in air results in a 
substantial increase in magnetization due to the production of mag- 
netite through oxidation exsolution of titanomagnetite. However, 
vacuum heating substantially suppresses this process, and in the 
case of EETA 79001 and Nakhla, results in a rehomogenization of 
the titanomagnetite grains. Remanence measurements on several 
subsamples of Shergotty and Zagami meteorites reveal a large vari- 
ation in intensity that does not seem related to the abundance of 
remanence carriers. The other meteorites carry only weak rema- 
nence, suggesting weak magnetizing fields as the source of their 
magnetic signal. The meteorites weak field environment is consist- 
ent with Martian or asteroidal body origin but inconsistent with ter- 


36916 (N—86-20278) Cometary atmospheres: modeling 
the spatial distribution of observed neutral radicals. Interim 
Report, September-November 1985, Combi, M.R. (Atmos- 
heric and Environmental Research, Inc., Cambridge, MA 
SA)). Jan 1986. 53p. (NASA-CR—176548). NTIS, PC 
A04/MF AO1. 

New data for the spatial distribution of cometary C2 are pre- 
sented. A recompilation of the Haser scale lengths for C2 and CN 
resolves the previously held anomalous drop of the C2/CN ratio 
for heliocentric distances larger than 1 AU. Clues to the source of 
cometary C2 have been found through fitting the sunward-antisun- 
ward brightness profiles with the Monte Carlo particle-trajectory 
model. A source (parent) lifetime of 3.1 x 10,000 seconds is found, 
and an ejection speed for C2 radicals upon dissociation of the 
parent(s) of approx. 0.5 km 1/5 is calculated. 


36917 (N—86-22458) Search for outflows from x-ray 
bright points in coronal holes. Final Report. Mullan, D.J.; 
Waldron, W.L. (Delaware Univ., Newark (USA)). Apr 
1986. 84p. (NASA-CR— 176647). NTIS, PC A05/MF AOI1. 
Properties of x-ray bright points using two of the instru- 
ments on Solar Maximum Mission were investigated. The mass out- 
flows from magnetic regions were modeled using a two dimension- 
al MHD code. It was concluded that mass can be detected from x- 
ray bright points provided that the magnetic topology is favorable. 


36918 (N—86-22534) Solar flare ionization in the meso- 
sphere observed by coherent-scatter radar. Parker, J.W.; Bo- 
whill, S.A. (Illinois Univ., Urbana (USA)). Jan 1986. 128p. 
(NASA-CR—176649; AR—1 18; UILU-ENG—86-2501). 

NTIS, PC A07/MF AO1. 

The coherent-scatter technique, as used with the Urbana 
radar, is able to measure relative changes in electron density at one 
altitude during the progress of a solar flare when that altitude con- 
tains a statistically steady turbulent layer. This work describes the 
analysis of Urbana coherent-scatter data from the times of 13 solar 
flares in the period from 1978 to 1983. Previous methods of measur- 
ing electron density changes in the D-region are summarized. 
Models of x-ray spectra, photoionization rates, and ion-recombina- 
tion reaction schemes are reviewed. The coherent-scatter technique 
is briefly described, and a model is developed which relates 
changes in scattered power to changes in electron density. An anal- 
ysis technique is developed using x-ray flux data from geostationary 
satellites and coherent scatter data from the Urbana radar which 
empirically distinguishes between proposed D-region ion-chemical 
schemes, and estimates the nonflare ion-pair production rate. 
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36919 (PB—86-165123/XAB) Solar-Geophysical Data 
Number 495, November 1985. Part 1 (prompt reports). Data 
for October 1985, September 1985, and late data. Coffey, 
H.E. (National Geophysical Data Center, Boulder, CO 
Pye? Nov 1985. 84p. (SGD—495-PT-1). NTIS, PC A05/ 
MF AO1. 


Contents include: Detailed index for 1985; Data for October 
1985; (TUWDS alert periods (Advance and Worldwide); Solar ac- 
tivity indices, Solar flares, Solar radio emission, Stanford mean 
solar magnetic field); Data for September 1985 (Solar-active re- 
gions, Sudden ionospheric disturbances, Solar radio-spectral obser- 
vations, Cosmic-ray measurements by neutron monitor, Geomagnet- 
ic indices, Radio-propagation indices); (Geomagnetic indices, Calci- 
um plage data March 1983). 


36920 (PB—86-165131/XAB) Solar-geophysical data 
number 495, November 1985. Part 2 (comprehensive reports). 
Data for may 1985, and miscellanea. Coffey, H.E. (National 
Geophysical Data Center, Boulder, CO (USA). Nov 1985. 
86p. (SGD—495-PT-2). NTIS, PC A05/MF AO1. 

Contents include: Detailed index for 1985; Data for April 
1985 (Meudon carte synoptique, Solar radio bursts at fixed frequen- 
cies, Solar x-ray radiation from GOES satellite, Mass ejections from 
the sun); Data for July - December 1984--Solar flares July 1984 to 
December 1984; Miscellaneous data--Active prominences and fila- 
ments May 1985. 


36921 (PB—86-168630/XAB) Solar-Geophysical Data 
Number 497, January 1986. Part 1 (prompt reports). Data for 
December 1985, November 1985, and late data. Coffey, H.E. 
(National Geophysical Data Center, Boulder, CO (USA)). 
Jan 1986. 95p. (SGD—497-PT-1). NTIS, PC A05/MF A011. 
Contents include; Detailed index for 1985; Data for Decem- 
ber 1985--IUWDS alert periods (Advance and worldwide), Solar- 
activity indices, Solar flares, Vostok inferred interplanetary magnet- 
ic-field polarity, Stanford mean solar magnetic field); Data for No- 
vember 1985--(Solar-active regions, Sudden ionospheric disturb- 
ances, Solar radio-spectral observations, Cosmic-ray measurements 
by neutron monitor, Geomagnetic indices, Radio-propagation indi- 
ces); and Late data--(Geomagnetic indices, Calcium plage data). 


36922 (PB—86-168648/XAB) Solar-Geophysical Data 
Number 497, January 1986. Part 2 (comprehensive reports). 
Data for July 1985, and miscellanea. Coffey, H.E. (National 
Geophysical Data ‘Center, Boulder, CO (USA)). Jan 1986. 
47p. (SGD —497-PT-2). NTIS, PC A03/MF AOl1. 

Contents include: Detailed index for 1985; Data for July 
1985--(Solar flares, Solar radio bursts at fixed frequencies, Solar x- 
ray radiation from GOES satellite, Mass ejections from the sun, 
Active prominences and filaments); Miscellaneous data--(Meudon 
carte synoptique 16 April - 13 May 1985, Number of solar flares 
August 1966 - July 1985). 


36923 (PB—86-176443/XAB) Solar-Geophysical Data 
Number 482, October 1984, Part 1 (prompt reports). Data for 
September 1984, August 1984, and late data. Coffey, H.E. 
(National Geophysical Data Center, Boulder, CO (USA)). 
Oct 1984. 93p. NTIS, PC AO5/MF AOl1. 

Contents include: detailed index for 1984; Data for Septem- 
ber 1984--IUWDS alert periods (Advance and worldwide) Solar- 
activity indices, Solar flares, Solar radio emission, Inferred inter- 
planetary magnetic field polarity graph, Mean solar magnetic field); 
Data for August 1984--(Solar-active regions, Sudden ionospheric 
disturbances, Solar radio spectral observations, Cosmic-ray meas- 
urements by neutron monitor, Geomagnetic indices, Radio-propaga- 
tion indices); Late data--(Solar radio emission August 1984 Pioneer 
XII interplanetary magnetic field magnitudes July 1984, Geomag- 
netic indices July 1984). 


36924 (PB—86-176450/XAB) Solar-Geophysical Data 
Number 482, October 1984. Part 2 (comprehensive reports). 
Data for April 1984, November 1981, and miscellanea. 
Coffey, H.E. (National Geophysical Data Center, Boulder, 
CO (USA)). Oct 1984. 112p. NTIS, PC A06/MF AOI. 
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Contents: Detailed index for 1984; Data for April 1984; 
(Solar radio bursts at fixed frequencies; Solar x-ray radiation from 
GOES satellite; Mass ejections from the sun; Active prominences 
and filaments); Data for November 1981--(Solar flares November 
1981; Number of flares August 1966 - November 1981); Miscellane- 
ous data--Meudon carte synoptique. 


36925 (PB—86-181336/XAB) Solar-Geophysical Data 
Number 498, February 1986. Part 1 (prompt reports). Data 
for January 1986, December 1985, and late data. Coffey, 
H.E. (National Geop hysical Data Center, Boulder, CO 
ee Feb 1986. Op. {SGD—498-PT.1). NTIS, PC A05/ 


Riad include: Detailed index for 1985-86; Data for Janu- 
ary 1986--[UWDS alert periods (Advance and worldwide), Solar- 
activity indices, Solar flares, Solar radio emission, Vostok inferred 
interplanetary magnetic-field polarity, Stanford mean solar magnet- 
ic field); Data for December 1985--(Solar-active regions, Sudden 
ionospheric disturbances, Solar radio-spectral observations, Cosmic- 
ray measurements by neutron monitor, Geomagnetic indices, Radio- 
propagation indices); Late data--(Solar-radio emission Nancay inter- 
ferometric chart December 1985, Solar radio spectral observations 
Culgoora May 1985, Geomagnetic indices sudden commencements 
November 1985, Calcium plage data). 


36926 (PB—86-181344/XAB) Solar-Geophysical Data 
Number 498, February — Part 2 ee a 
Data for August 1985, and miscellanea. Coffey, H.E. (Na- 
tional Geophysical Data Center, Boulder, CO MUSA). Feb 
1986. 3ip. (SGD—498-PT-2). NTIS, PC A03/MF AOl1. 

Contents include: Detailed index for 1985-86; Data for 
August 1985--(Solar flares, Solar radio bursts at fixed frequencies, 
Solar x-ray radiation from GOES satellite, Mass ejections from the 
sun, Active prominences and filaments); Miscellaneous data-- 
Meudon carte synoptique 13 May - 7 July 1985. 


36927 Quantum stress-energy tensors and the weak 
energy condition. Roman, T.A. (Department of Physics/ 
Earth Sciences, Central Connecticut State University, New 
Britain, Connecticut 06050 and Department of Mathematics, 
Physics and Computer Science, University of Hartford, 
West Hartford, Connecticut 06117). Physical Review [Section] 
D: Particles and Fields; 33: No. 12, 3526-3533(15 Jun 1986). 

Certain processes predicted by quantum field theory, such as 
the Hawking Mack-hole evaporation process and radiation by 
moving mirrors, involve stress-energy tensors which exhibit pecu- 
liar properties from the classical point of view. More specifically, 
these stress-energy tensors do not obey the weak energy condition 
because they involve negative-energy densities and we show that, 
as a result, they are nondiagonalizable by a local Lorentz transfor- 
mation under certain circumstances. In addition, we show that T/ 
sub a/bU/sup a/U/sup b/ is not bounded below for all unit time- 
like vectors U/sup a/ and that this is also a property of the stress- 
energy tensor associated with the Casimir effect. These observa- 
tions are important in view of the fact that Tipler has shown that if 
T/sub a/b is diagonalizable (type I) and if T/sub a/bU/sup a/U/ 
sup b/ is bounded below, then the weak energy condition is the 
weakest energy condition that can be defined locally. One might 
conjecture that the existence of similar (although as yet unknown) 
quantum processes, in which the weak energy condition is violated 
locally, could prevent the eventual formation of a singularity in the 
gravitational collapse of a star. Although we do not present a spe- 
cific model, it is possible that in such a process the weak energy 
condition, while violated locally, would still hold on the average. 
Extending earlier results of Tipler, we show that Penrose’s singular- 
ity theorem will still hold if the weak energy condition is replaced 
by a weaker (nonlocal) energy condition and if the null generic 
condition holds. 


36928 Cosmic strings as random walks. Scherrer, R.J.; 
Frieman, J.A. (Astronomy and Astrophysics Center, The 
Enrico Fermi Institute, The University of Chicago, Chica- 
go, Illinois 60637). Physical Review [Section] D: Particles and 
Fields; 33: No. 12, 3556-3559(15 Jun 1986). Contract AC02- 
80ER 10773. 

We present a random-walk model for the formation of 
cosmic strings in the early Universe. Analytic results are given for 
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the scaling of string length with straight-line end-to-end separation, 
the length distribution of closed loops, and the fraction of total 
string length in infinite strings. We explain why the string network 
has the statistical properties of a set of Brownian, rather than self- 
avoiding, random walks, even in models in which string intersec- 
tions in the initial configuration are impossible. It is found that the 
number of closed loops per unit volume with length between | and 
1+dl is dn = Cé/sup -3/2/1/sup -5/2/dl, while the scaling of the 
straight-line distance R between two points on a string separated by 
a length 1 is R~(lé)/sup 1/2/. The fraction of string length in infi- 
nite strings is > or ~(2/3)—(3/4). These results are in reasonable 
agreement with previous Monte Carlo simulations and are con- 
firmed by our own computer simulations in which string intersec- 
tions in the initial configuration do not occur. The prevalence of 
infinite strings is a natural feature in the random-walk model. 


6402 Atmospheric Physics 


REFER ALSO TO CITATION(S) 36904, 36919, 36921, 36923, 36925 


36929 (AD-A—164561/3/XAB) Definition study of a co- 
ordinated group of experiments to measure and monitor the 
in-situ plasma and electromagnetic environment of a polar-or- 
biting space shuttle. Final report, 18 February 1983-18 Febru- 
ary 1985. Bridge, H.S.; Binsack, J.H. (Massachusetts Inst. of 
Tech., Cambridge (USA). Center for Space Research). Sep 
1985. '105p. NTIS, PC A06/MF AO1. 

Contents include: the environment monitoring payload; radi- 
ation of plasma waves by a conducting body moving through a 
magnetized plasma; phase and group velocities of waves in cold 
plasma. 


36930 (AD-A—164636/3/XAB) Neutral/ion chemistry of 
sodium in the stratosphere and mesosphere. Technical report. 
Rodriguez, Jose M.; Ko, Malcolm K.W.; Sze, Nien D. (At- 


mospheric and Environmental Research, Inc., Cambridge, 
MA (USA)). 30 Sep 1985. 59p. NTIS, PC A04/MF AO1. 

Part A of the report presents results from model calculations 
of the diurnal behavior of the neutral and ionic sodium species. It is 
shown that the concentration of Na* above 90 km exerts a direct 
influence on the topside scale height of the atomic sodium layer in 
the mesosphere. The abundance of Na* is controlled by the reac- 
tion rate for the clustering reaction which is the rate limiting step 
for the conversion of Na* to Na. Downward transport of Na* due 
to ion drift is also effective in reducing the sodium abundance 
around 90 km. The model can successfully simulate the observed 
topside scale height of the sodium layer by either using a slow rate 
for the clustering reaction or incorporating transport of Na*. Part 
B assesses the possible impact of sodium species on the stratospher- 
ic chlorine cycle. Recent measurements of kinetic rates suggest that 
the bulk of the sodium species could be in the form of NaCl in the 
stratosphere. Since the sodium abundance is three orders of magni- 
tude smaller than that of chlorine, NaCl is not likely to be an im- 
portant chlorine reservoir. Photolysis of NaCl could provide a 
mechanism for recycling HCi to Cl in the lower stratosphere if it is 
as fast as 0.001/s. However, the mechanism would not be effective 
if there exists another more stable form of sodium compound, such 
as NaHC03 or polymers of NaCl. Keywords: Ionospheric chemis- 
try; Photochemistry; Ion chemistry; Upper atmosphere; Ionospheric 
models; D region; E region. 


36931 (AD-A—164801/3/XAB) Equatorial scintillations: 
advances since ISEA-6. (Air Force Geophysics Lab., Hans- 
com AFB, MA (USA)). 1985. 17p. (AFGL-TR—86-0027). 
NTIS, PC A02/MF AOI. 

Our understanding of the morphology of equatorial scintilla- 
tions has advanced due to more intensive observations at the equa- 
torial anomaly locations in the different longitude zones. The un- 
mistakable effect of the sunspot cycle in controlling irregularity belt 
width and electron concentration responsible for strong scintillation 
in the controlling the magnitude of scintillations has been recog- 
nized by interpreting scintillation observations inthe light of realis- 
tic models of total electron content at various longitudes. A hy- 
pothesis based on the alignment of the solar terminator with the 
geomagnetic flux tubes as an indicator of enhanced scintillation oc- 
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currence and another based on the influence of a transequatorial 
thermospheric neutral wind have been postulated to describe the 
observed longitudinal variation. A distinct class of equatorial irreg- 
ularities known as the bottomside sinusoidal (BSS) type was identi- 
fied. These irregularities occur in very large patches, sometimes in 
excess of several thousand kilometers in the E-W direction and are 
associated with frequency spread on ionograms. Scintillations 
caused by such irregularities exist only in the VHF band, exhibit 
Fresnel oscillations in intensity spectra and are found to give rise to 
extremely long durations (approx. several hours) of uninterrrupted 


36932 (AD-A—164917/7/XAB) Scintillations 
with bottomside sinusoidal in the F 


equatorial 
sagen. Veladaoes, CEL; DasGupta, A.; Whiteey HE. (Air 
Force Geophysics Lab., Hanscom AFB, MA (USA)). 1 Jan 
1986. 8p. (ARGL-TR—86-0039). NTIS, PC A02/MF AOl1. 

A new category of equatorial F region plasma irregularities 
characterized by nearly sinusoidal wave forms in the ion number 
density N/sub i/ was observed by the Atmosphere Explorer satel- 
lites. Multisatellite scintillation observations made at Huancayo, 
Peru and spaced-receiver drive measurements made at Ancon, Peru 
are associated with such irregularities observed by AE-E on a few 
nights in December 1979. The scintillations continue for a period of 
almost 6 hours, at a level that varies from moderate to fairly intense 
(S4 = 0.1-0.8 at 250 MHz), and these S4 fluctuations are quite well 
correlated, even over a distance of 1000 km. The irregularities con- 
stituting the large patch are found to drift eastward at a velocity of 
approximately 140 m/s. This and other such events are accompa- 
nied by the frequency spread signatures on Huancayo ionograms, as 
previously reported. The unique feature of the Fourier spectra asso- 
ciated with such bottomside sinusiodal (BSS) irregularities is the 
presence of Fresnel oscillations, which allow a determination of the 
velocity of the diffraction pattern perpendicular to the direction of 
aster aes es Sains Ae caceeeamen te wihanlirae do 
termined agrees well with the results of simultaneously performed 
spaced-receiver drift measurements. The presence of Fresnel oscil- 
lations indicates that the BSS irregularities occur in a relatively thin 
layer. However, while the scintillation data indicate a high frequen- 
cy, roll off with a spectral index of the order of -3 to -4, the in-situ 
data tend to indicate that the index is of the order -5 to -6. Model- 
ing studies are necessary to resolve this difference. 

36933 ee ee Geomagnetic disturb- 

ances. Final report, 1 September 1975-30 1985. 
Scaaiinae, P.H. (Stanford Univ., CA (USA). Center for 
Space Science and Astrophysics). Jan 1986. 44p. NTIS, PC 
A03/MF AO1. 

Recent efforts include the study of the solar dynamics by di- 
rectly observing the surface manifestations of giant-scale convective 
motions. A knowledge of the structure of the convective zone is 
crucial to the eventual understanding of the solar magnetic cycle. 
The origin and structure of coronal magnetic fields and the origin 
of solar-wind variability are studied. The static structure of the 
corona is governed by the large-scale organization of photospheric 
fields. During times of low activity, these fields can be used to infer 
the coronal structure with reasonable accuracy. This synoptic series 
of high accuracy low resolution magnetic observations continues to 
provide a useful source for a number of investigations conducted at 
Stanford and elsewhere. The relation between the effects of tran- 
sient events and the large-scale ambient structure is investigated. 
Flare-accelerated material that does not cross the heliospheric cur- 
rent sheet has a larger impact on the terrestrial environment than 
ne eee eee ee Te 

earth. 


36934 (AD-A—165217/1/XAB) Assessment of methods 
the ionosphere 


by observing 
23 February 1983-30 June 1984. 
Daniell, R.E.; Strickland, D.J. (Beers Associates, Inc., 
= VA (USA)). Jan 1985. 84p. NTIS, PC A05/MF 


Aol 

Two nighttime codes were developed for obtaining the elec- 
tron-density profile in the lower-to-midlatiude ionosphere by using 
optical emission of oxygen 6300A and 1356A. The nighttime back- 
ground present in the bandpass of a 6300A photometer was investi- 
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gated. It was found that a 2A tilting-filter photometer should be 
able to determine the true intensity of the oxgyen 6300A line within 
reasonable integration time constraints. A code was developed that 
determines limb-intensity profiles for optically thick or thin emis- 
sions with or without pure absorption. The method is efficient and 
highly accurate. An analysis was made of the data from a dayglow 
rocket experiment, uv intensities measured on board a sounding 
rocket, and ground-based ionosonde data. The electron-density pro- 
file and the uv intensities obtained from the data were compared 
with cooresponding results predicted by the codes developed. It 
was found that the calculations could not reproduce both the elec- 
tron-density profile and the optical data, the discrepancy being, 
most pronounced at the lower altitudes. 


36935 (AD-A—165222/1/XAB) Interactions Measure- 

ment Payload for Shuttle (IMPS) Definition Phase study. 

Final report, 23 May 1983-15 December 1984, Hill, G.C. (Jet 

Propulsion Lab., Pasadena, CA (USA)). 15 Dec 1984. 198p. 
S, PC A09/MF AO1. 

The Interactions Measurement Payload for Shuttle (IMPS) 
project will study interactions between large space vehicles, such as 
the space shuttle, and the low-altitude plasma environment over the 
polar caps and in the auroral zone. Studies will be conducted from 
the orbiter bay and from a shuttle-based subsatellite, several investi- 
gations, and an environmental monitoring package. This will be the 
first of a series of missions to begin in 1987. This Definition Phase 
report presents the objectives and requirements of the IMPS 
project and instrument system followed by the mission design they 
dictate. The bulk of the report is a technical discussion of the inves- 
tigations and work done on the space and instrument systems, de- 
scribing both their capabilities and limitations. A description of the 
steps for reliability/quality assurance is followed by the recommen- 
dations of the JPL engineers and scientists involved in this phase of 
the IMPS project. 


36936 (AD-A—165224/7/XAB) Development of comput- 
er programs and related software for the detection and analy- 
sis of Pi2 pulsations recorded at ground based stations. Final 
report, 2 March 1982-2 September 1985. Samson, J.C. (Al- 
berta Univ., Edmonton (Canada). Dept. of Physics). 2 Sep 
1985. 33p. NTIS, PC A03/MF AOl1. 

The major objectives of the study were to develop algo- 
rithms for the estimation of the polarization states of Pi 2 geomag- 
netic pulsations, to code these algorithms in FORTRAN, and to de- 
velop models for the prediction of the polarization states of Pi 2's. 
The Pi 2 models are based on the magnetic fields associated with 
transient field-aligned currents, on geomagnetic field lines threading 
the auroral ionosphere. These models have proven to be extremely 
successful in predicting the polarization states of high- and mid-lati- 
tude Pi 2's. The computer programs are based on algorithms for de- 
tecting pure states, and estimating the parameter of pure states or 
polarized waves in multiple time series. All the software for these 
algorithms was written in FORTRAN, and the programs were used 
with considerable success in the parameterization of the polariza- 
tion states of Pi 2's. 


36937 (AD-A—165276/7/XAB) Survey of known indica- 
tors of auroral substorm onset. Research report, 1 January-9 
May 1985. Wise, J.O. (Air Force Geophysics Lab., Hans- 
com AFB, MA (USA)). 29 Aug 1985. S0p. “(AFGL-TR— 
85-0197). NTIS MF AOl. 

This report summarizes current research in the area of aur- 
oral-substorm prediction. Long-term indicators are investigated; in 
particular, the solar-cycle solar flares coronal holes, and the tenden- 
cy for these phenomena to recur. Short-term indicators are also re- 
viewed: recurrence probability in Defense Meteorological Satellite 
Program images, the solar winds and the interplanetary magnetic 
field, the equatorward boundary of the auroral oval, electron densi- 
ty dropouts at geosynchronous orbit, visual observations from the 
ground, magnetometer measurements, and auroral radar and rio- 
meter measurements. 
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36938 (N—86-20098) Definition phase for — ion 
dynamics experiment for OPEN. Final Report. S , W.E. 
(Michigan Univ., Ann Arbor (USA)). 1985. 6p. NASA- 
CR—178677). NTIS, PC A02/MF AOI. 

The Thermal Ion Dynamics Experiment (TIDE) combines 
differential measurements of angle, energy, and mass to determine 
the detailed distribution function of low energy magnetospheric 
ions in the range of 0 to 100 eV. Goals included designing a 1 sq 
cm entrance aperture, minimizing trajectory divergence at exist ap- 
erture, and minimizing internal scattering. Design parameters were 
used to construct the test model. 


36939 (PB—86-173853/XAB) Auroral electron accelera- 
tion by lower-hybrid waves. Bin R.; Bryant, D.A.; 
Hall, D.S. (Rutherford Appleton Lab., Chilton (UK)). 1985. 
43p. (RAL—86-008). NTIS, PC A 04/MF A\ 01. 

Because the particles and electric fields associated with in- 
verted-V electron streams do not have the characteristics expected 
for acceleration by a quasi-static potential difference, the possibility 
that the electrons are stochastically accelerated by waves is investi- 
gated. It is demonstrated that the lower-hybrid waves seen on aur- 
oral field lines have the right properties to account for the electron 
acceleration. It is further shown that the lower hybrid wave power 
measured on auroral field lines can be generated by the streaming 
ions observed at the boundary of the plasma sheet, and that the 
wave power is sufficient to account for the electron power ob- 
served close to the atmosphere. 
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36940 (AD-A—164751/0/XAB) Comment on electronic 
transitions in atomic and molecular dynamics processes. Tech- 
nical report. Babamov, V.K.; V. (California Inst. of 
Tech., Pasadena (USA). Arthur A. Noyes Lab. of Chemical 
Physics). 1986. 5p. (TR—19). NTIS, PC A02/MF AOI. 
Semiclassical formulae for the rates of hydrogen atom trans- 
fer (Babamov-Lopez-Marcus and Crothers-Stueckelberg), are dis- 


(AD-A—164753/6/XAB) Model for orientation ef- 

electron-transfer reactions. Technical report. Cave, 

R.J.; Marcus, R.A. (California Inst. of Tech., Pasadena 

(USA). Arthur A. Noyes Lab. of Chemical Physics). 15 
Dec 1984. 15p. (TR—16). NTIS, PC A02/MF AO1. 

A method for solving the single-particle Schroedinger equa- 
tion with an oblate spheroidal potential of finite depth is presented. 
The wave functions are then used to calculate the matrix element 
T/sub BA/ which appears in theories of nonadiabatic electron 
transfer. The results illustrate the effects of mutual orientation and 
separation of the two centers on T/sub BA/. Trends in these results 
are then discussed in terms of geometrical and nodal-structure ef- 
fects. Analytical expressions related to T/sub BA/ for states of 
spherical wells are presented and used to analyze the nodal struc- 
ture effects for T/sub ba/ for the spheroidal wells. 


36942 (CONF-860620—5) — ionization of 

and xenon: an investigation of the autoionizing region 
between the P/sub 1/2/ and P/sub 3/2/ thresholds. Stock- 
dale, J.A.D.; Efthimiopoulos, T.; Fotakis, C.; Blazewicz, 
P.R. ae Ridge National Lab., "TN (USA); Crete Univ., 


(Greece); Yale Univ., New Haven, CT (USA). . 


ra oe at Chemistry). 1986. Contract AC05-840R21400. 3p. 
S, PC A02/MF AO0l; 1; GPO Dep. File Number 
DE86011755. 

From Society of Photo-Optical Instrumentation vo en 
international symposium: topics in optical and 
lied sciences and engineering; Quebec City, Canada (2 Jun 19 
, Four- and Srostaban ealeuinel te —<S 1586, 
gated in the autoionizing region between the P/sub 1/2/ and P/sub 
3/2/ ionization limits with a high-powered pulsed tunable dye laser 
and a static ionization cell. For the four-photon case, the np’ and 
nf’ Rydberg series to the P/sub 1/2/ limit were observed 
for n values 10 to 14 (p’) and 7 to 18 (f). The measured term values 
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are compared with available earlier results. Quantum defects and 
ionization limits have been obtained. No new atomic structure was 
observed in the five-photon scans in krypton or in limited three- 
photon scans in xenon. 4 refs., 1 fig., 2 tabs. 


36943 (DOE/ER—0270-Vol.1) Diagnostic techniques in 
thermal plasma processing (Part I). Volume 1. Boulos, M.; 
Fauchais, P.; Pfender, E. (International Thermal Plasma En- 
gineering, Inc., St. Paul, MN (USA)). Feb 1986. Contract 
AC02- 83ER 13056. 197p. NTIS, PC A09/MF A0Ol1; 1; GPO 
Dep. File Number DE86011737. 

Diagnostic methods developed for determining properties of 
thermal plasmas are discussed. In addition, specific methods devel- 
oped over the past years for determining the behavior and the ef- 
fects of particulate matter in thermal plasmas are included. 229 
refs., 53 figs. 


36944 (DOE/ER—0270-Vol.2) Diagnostic techniques in 
thermal plasma (Part ID. Volume 2. Boulos, M.; 
Fauchais, P.; Pfender, E. (International Thermal Plasma En- 
gineering, Inc., St. Paul, MN (USA)). Feb 1986. Contract 
AC02-83ER13056. 250p. NTIS, PC All/MF A0O1; 1; GPO 
Dep. File Number DE86011738. 

Techniques for diagnostics for thermal plasmas are discussed. 
These include both optical techniques and in-flight measurements of 
particulate matter. In the core of the plasma, collisional excitation 
of the various chemical species is so strong that the population of 
the corresponding quantum levels becomes high enough for net 
emission from the plasma. In that case, the classical methods of 
emission spectroscopy may be applied. But in the regions where the 
temperatures are below 4000°K (these regions are of primary im- 
portance for plasma processing), the emission from the plasma is no 
longer sufficient for emission spectroscopy. In this situation, the 
population of excited levels must be increased by the absorption of 
the light from an external source. Such sources, as for example 
pulsed tunable dye lasers, are now commercially available. The use 
of such new devices leads to various techniques such as laser in- 
duced fluorescence (LIF) or Coherent Anti Stockes Raman Spec- 
troscopy (CARS) that can be used for analyzing plasmas. Particle 
velocity measurements can be achieved by photography and laser 
Doppler anemometry. Particle flux measurements are typically 
achieved by collecting particles on a substrate. Particle size meas- 
urements are based on intensity of scattered light. (WRF) 


36945 (DOE/ER/40004—T1) Muon SR Newsletter, © 
32, May 23, 1986. Crowe, K.M.; Portis, A.M.; Yamazaki, T 
(eds.). (Lawrence Berkeley Lab., CA (USA); Tokyo Univ. 
(Japan). Meson Science Lab.). 1986. Contract AS03- 
81ER40004;AC03-76SF00098. 3lp. NTIS, PC A03/MF 
AOl; 1; GPO Dep. File Number DE86011409. 

The newsletter contains three articles which have been cata- 
loged separately. (WRJ) 


36946 (DOE/ER/40004—T1, pp 1811-1816) Thermal 
muonium in vacuum: its birth and future. Nagamine, m: 
Mills, A.P. Jr. (Univ. of Tokyo, J AT and T Bell 
Labs., Murray Hill, NJ). 1986. NTIS, PC A03/MF AOl1. 
File Number DES661 1409. 

In Muon SR Newsletter, No. 32, May 23, 1986. 

The production of thermal muonium was observed from the 
surface of the hot high-purity tungsten after stopping low momen- 
tum (23.2 MeV/c) pulsed surface mu*. The production rate has a 
thermally-activated temperature with an activation 
energy of 0.66(4) MeV. The yield reaches a maximum at around 
2250K above which it decreases again reflecting the »* trapping at 
thermally generated vacancies. 11 refs., 1 fig. 


36947 (DOE/EV/05784—8) Selective excitation, relax- 
ation and energy channeling in molecular systems. Progress 
report, August 1, 1985- 30, 1986. Rhodes, W.C. (Florida 
State Univ., Tallahassee (USA)). 1986. Contract AS05- 
78EV05784. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011465. 

The research on this project during the past year has dealt 
with the two related facets of our on-going research program: (1) 
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electronic and optical properties of biological polymers and macro- 
molecules; and (2) effective subsystem approaches to the dynamics 
of the response, relaxation, and channeling of processes in coupled 
molecular systems. A major purpose is to develop theoretical ap- 
proaches to the interrelations among molecular structure, spectral 
structure, coupling schemes and the dynamics of processes. Phe- 
nomena being studied include visible-uv absorption spectra, circular 
dichroism, excitation transfer, conformational energy channeling 
and nonradiative relaxation in molecules. Of particular importance 
is the role of geometrical order, structural heterogeneity, and corre- 
lated motion among subsystem components. 


36948 (LA-UR—86-1332) Scattered radiation field of a 
propagating — turbid media. Gerstl, S.A.W.; 
vis, S.M.; Zardecki, A. (Los Alamos National Lab., 

NM A (USA) 1986. Contract W-7405- ENG-36. 9p. (CONF- 

8604181—1). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 

Number DE86010188. 

From 10. smoke/obscurants symposium; Adelphi, MD, USA 

(22 — 1986). 

combination of the small-angle approximation and the dif- 
fusion accutane is used to study the propagation of laser 
beams through dense scattering media. 8 refs., 3 figs. 


36949 (LA-UR—86-1779) Rutherford scattering on 
nickel, Lars, L.K.; Collins, W.E.; Rambabu, B. (Los Alamos 
National Lab., NM (USA); Southern Univ., Baton Rouge, 
LA (USA). Dept. of Physics). 1986. Contract W-7405- 
ENG-36. 10p. (CONF-8604189—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86011220. 

From National Society of Black Physicists conference; Talla- 
hassee, FL, USA (4 ~~ 1986). 

The study of 5 keV Ne* ions on a Ni(110) surface have been 
studied by the Time-of-Flight (TOF) method. The effect of crystal 
orientation on neutral and ion yield have been investigated. 2 refs. 5 
figs. 


36950 (LA-UR—86-1780) Ion scattering experiment on 
Ni(110) surface. Nicholas, B.; Rambabu, B.; Collins, W.E. 
(Los Alamos National Lab., NM (USA); Southern Univ., 
Baton Rouge, LA (USA). Dept. of Physics). 1986. Contract 
W-7405-ENG-36. 8p. (CONF-8604189—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86011221. 

From National Society of Black Physicists conference; Talla- 
hassee, FL, USA (4 Apr 1986). 

Light emission from excited neutral scattered Ne and sput- 
tered Ni were investigated using the LEIS method. A 5-keV Ne* 
beam was used to bombard a Ni(110) surface. Results of the light 
emission data is presented and compared with neutral production of 
Ne. 4 refs., 3 figs. 


36951 (LBL—21205) Reaction dynamics of electronically 
excited alkali atoms with simple molecules. Weiss, P.S. (Law- 
rence Berkeley Lab., CA (USA)). Mar 1986. Contract 
AC03-76SF00098. 487p. NTIS, PC A21/MF AOl; 1; GPO 
Dep. File Number DE86012010. 

The reactions of electronically excited sodium have been 


studied using the crossed molecular beams method. Reactions of 
Na(3S,3P,4D,5S) + HCl have been studied in detail. A large in- 
crease in the reactive cross section with electronic energy is ob- 
served. A change in the reaction mechanism leads to very different 
product scattering distributions for Na(3P) vs Na(4D,5S) scattering. 
Laser polarization dependences show that this is due to long range 
electron transfer in Na(4D) + HCl that does not occur for Na(3P) 
+ HCl. No reaction was observed for Na(3S,3P,4D) + HF up to 
collision energies of 13 kcal/mole. Na(3S,3P) + HBr behave much 
like the equivalent HCL reactions, except that the reduced endoth- 
ermicity leads to more ground state reaction for HBr. Chapter III 
describes the reaction of Na with Oz. No reaction is seen for 
Na(3S,3P,4S,4P,5S) + O2. Reaction to form NaO + O is observed 
for Na(4D) + O2 above the threshold translational energy of 15 +- 
kcal/mole. The reactions of Na(3S,3P,4D) + CHsBr are described 
in chapter IV. The alkali halide product is predominantly back 
scattered due to steric restrictions. With increasing electronic exci- 
tation, a small relaxation of the restriction is observed. The reac- 
tions of Na(3S,3P) + Cle are described in chapter V. At a collision 
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energy of 6 kcal/mole, the reactive cross section increases 60% on 
electronic excitation, while at a higher collision energy, 19 kcal/ 
mole, there is an increase of only 16%. 


36952 (N—86-22314) Sensitivity of electron thermaliza- 
tion in rare gases to momentum-transfer cross section and im- 
purities. Koura, K. (National Aerospace Lab., Chofu, 
Tokyo (Japan)). Jul 1985. 11lp. (NAL-TR—866T). NTIS, 
PC A02/MF AO1. 

The sensitivity of the electron thermalization in rare gases to 
the momentum-transfer cross section sigma sub m (epsilon) and gas 
impurities is investigated using both the Monte Carlo simulation 
and the empirical equation for the electron energy-loss rate in rela- 
tion to the remarkable discrepancy betweem the theoretical and ex- 
perimental results revealed in rare gases with the Ramsauer mini- 
mum. The electron thermalization is very sensitive to sigma sub m 
(epsilon), because the more accurate data of sigma sub m (epsilon) 
with the smaller Ramsauer minimum enlarge the discrepancy. The 
electron thermalization is shown to be so sensitive to gas impurities 
that it is considered probable that molecular impurities cause the 
discrepancy even for an experiment with a purity grade better than 
99.9%. 


36953 (ORNL—6287) 1985 bibliography of atomic and 
molecular processes. Barnett, C.F.; Gilbody, H.B.; Gregory, 
D.C.; Griffin, P.M.; Havener, C.C.; Howald, A.M.; Kirkpat- 
rick, M.I.; McDaniel, E.W.; Meyer, F.W.; Morgan, T.J. 
(comps.). (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 191p. NTIS, PC A09. File 
Number DE86011949. 

This annotated bibliography includes papers on atomic and 
molecular processes published during 1985. Sources include scientif- 
ic journals, conference proceedings, and books. Each entry is desig- 
nated by one or more of the 114 categories of atomic and molecu- 
lar processes used by the Controlled Fusion Atomic Data Center, 
Oak Ridge National Laboratory to classify data. Also indicated is 
whether the work was experimental or theoretical, what energy 
range was covered, what reactants were investigated, and the coun- 
try of origin of the first author. Following the bibliographical list- 
ing, the entries are indexed according to the categories and accord- 
ing to reactants within each subcategory. 


36954 (PB—86-179066/XAB) Coadsorption studies on 
transition metals. Final report, January 1983-December 1985. 
Craig, J.H. (Nebraska Univ., Omaha (USA)). Mar 1986. 
19p. NTIS, PC A02/MF AO1. 

Adsorption and coadsorption of the active gases He, CO, 
and O, on several transition metal surfaces of catalytic interest was 
studied using electron- and ion-stimulated desorption techniques as 
well as thermal-desorption spectroscopy. Evidence was found for 
existence of surface intermediate species during coadsorption of He 
and CO on Rh, Ni, and Pd. Results of experiments on the following 
systems are reported: (1) He on Pt; (2) CO on Ni; (3) He and CO on 
Ni; (4) He and CO on Rh; (5) CO and O2 on Rh; (6) CO on Pd; (7) 
He and CO on Pd; (9) and CO on Pt(111). 


36955 (SAND—85-2694C) Nonlinear modeling of relativ- 
istic beam propagation. Freeman, J.R.; Wagner, J.S.; 
Hughes, T.P. (Sandia National Labs., Albuquerque, NM 
(USA); Mission Research Corp., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 13p. (CONF-860665—2). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86011414. 

From 6. international conference on high power particle 
beams; Kobe, Japan (9 Jun 1986). 

We have used two 3-D PIC codes to study electron beam 
propagation in air. The codes combine 3-D EM field solvers, non- 
axisymmetric particle dynamics models, and a beam generated con- 
ductivity which includes direct ionization, avalanche, and recombi- 
nation. We have studied the extraction of an annular beam from the 
vacuum transport region of a high-current accelerator and the 
propagation of the rotating beam in 1 atm air. Beam filamentation 
grew rapidly within the first meter of propagation. The simulation 
results are compared with those from linear theory. 
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36956 Wave packet theory of the three body photodisso- 
ciation of cadmium dimethyl. Kulander, K.C.; Orel, A.E. 
(Theoretical Atomic and Molecular Physics Group, Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Journal of Chemical Physics; 85: No. 2, 834- 
843(15 Jul 1986). 

The molecular photodissociation of cadmium dimethyl has 
been studied using time dependent, Gaussian wave packet methods. 
The model for this system dissociates to produce three fragments. 
The fragment velocity and energy distributions are calculated for a 
number of exciting photon wavelengths and are compared to distri- 
butions calculated using classical trajectory techniques. Absorption 
line shapes are calculated in various levels of approximation to il- 
lustrate the relative accuracies of the calculations. 


Measurement of rotational energy transfer rates 
for E HD (v = 1) in collisions with thermal HD. Chandler, 
D.W.; Farrow, R.L. (Combustion Research Facility, Sandia 
National Laboratories, Livermore, California 94550). Jour- 
nal of Chemical Physics; 85: No. 2, 810-816(15 Jul 1986). 

We report state-to-state rotational energy transfer rates for 
HD excited to the first excited vibrational level of the ground elec- 
tronic state. Stimulated Raman scattering is used to produce the ro- 
tationally selected, vibrationally excited HD. Subsequent collisional 
energy transfer from the prepared state, upon collision with a ther- 
mal distribution of HD, is monitored by multiphoton ionization 
through the E,F electronic state. The data are analyzed by solving 
the rate equations coupling the lowest six rotational states of the 
first excited vibrational level. In this manner, both the absolute rate 
constants and the shape of the energy transfer probability density 
function are determined. The best fit of the data to trial probability 
density functions indicates that the HD—HD collisions preserve 
the magnetic sublevel, m/sub j/. The total rotational energy trans- 
fer rate out of a particular rotational level is compared to high res- 
olution Raman linewidth measurements in order to determine the 
degree to which the rotational energy transfer rate contributes to 
the linewidth. 


36958 Ab initio calculations of electronic and vibrational 
energies of HCO and HOC. Bowman, J.M.; Bittman, J.S.; 
Harding, L.B. (Department of Chemistry, Illinois Institute 
of Technology, Chicago, Illinois 60616). Journal of Chemi- 
cal Physics; 85: No. 2, 911-921(15 Jul 1986). 

The ab initio calculation of electronic energies for numerous 
configurations of HCO and HOC, and a novel method for fitting 
the energies to a global surface are reported. This surface is used to 
calculate all the bound vibrational states of nonrotating HCO and 
DCO using the Watson Hamiltonian. Some quasibound vibrational 
states are also reported for nonrotating HOC for energies below the 
HOC saddle point energy. Comparisons of the HCO and DCO vi- 
brational energies are made with recent experimental results. 


36959 Connection between Fourier coefficient and Dis- 
cretized Cartesian path integration. Coalson, R.D. (Los 
Alamos National Laboratory, Mail Stop J569, Los Alamos, 
New Mexico, 87545). Journal of Chemical Physics; 85: No. 2, 
926-936(15 Jul 1986). 

The relationship between so-called Discretized and Fourier 
coefficient formulations of Cartesian path integration is examined. 
In particular, an intimate connection between the two is established 
by rewriting the Discretized formulation in a manifestly Fourier- 
like way. This leads to improved understanding of both the limit 
behavior and the convergence properties of computational prescrip- 
tions based on the two formalisms. The performance of various pre- 
scriptions is compared with regard to calculation of on-diagonal 
statistical density matrix elements for a number of prototypical 1-d 
potentials. A consistent convergence order among these prescrip- 
tions is established. 


36960 Directly heated lanthanum hexaboride cathode. 
Leung, K.N.; Sante D.; Wilde, S.B. (Lawrence Berkeley 
Laboratory, ‘University of California, Berkeley, California 
94720). Review of Scientific Instruments; 57: No. 7, 1274- 
1276(Jul 1986). Contract AC03-76SF00098. 

A directly heated, cylindrical LaBs cathode has been tested 
in a multicusp plasma generator. Magnetic fields generated by the 
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heater and the discharge current are minimized by the special co- 
axial construction, thus enabling electron emission at very low dis- 
charge voltages. At higher discharge voltage, a discharge current 
greater than 100 A has been obtained from a single cathode unit in 
a steady-state plasma source operation. When the discharge current 
exceeds 25 A, the cathode can be operated without any heater cur- 
rent. The emission temperature is maintained just by ion bombard- 
ment from the discharge plasma. 


36961 Bound state semiclassical wave functions. Knud- 
son, S.K.; Delos, J.B.; Noid, D.W. (Department of Chemis- 
try, College of William and Mary, Williamsburg, Virginia 
23185). Journal of Chemical Physics; 84: No. 12, 6886- 
6894(15 Jun 1986). Contract AC05-84O0R21400. 

The semiclassical theory developed by Maslov and Fedoriuk 
is used to calculate the wave function for a two-dimensional bound 
state system. We investigate in detail an eigenstate of a coupled an- 
harmonic oscillator system. The primitive semiclassical wave func- 
tion is obtained from the characteristic function S and the density 
function J. Each of these functions consists of four branches corre- 
sponding to the four possible directions of motion of the classical 
trajectory through any point. The interference from the four 
branches determines the basic structure of the wave function. A 
uniform approximation gives a wave function which is well be- 
haved along each caustic and which is in good agreement with the 
fully quantal wave function. 


36962 Photoionization of the excited Na 4d state: Possi- 
ble confirmation of a zero in the 1-1-1 channel. Msezane, 
A.Z.; Lahiri, J.; Manson, S.T. (Department of Physics, At- 
lanta University, Atlanta, Georgia 30314). Physical Review 
[Section] A: General Physics; 33: No. 6, 4406-4408(Jun 1986). 

Hartree-Fock calculations of the photoionization cross sec- 
tion of the excited Na 4d state have been performed and compared 
with experiment. The results indicate an experimental confirmation 
of a zero in an 1-1-1 photoionizing transition. 


36963 Back decay and resonant hyperfine quenching in 
ddy fusion. Leon, M. (Los Alamos National Laboratory, 
University of California, Los Alamos, New Mexico 87544). 
Physical Review [Section] A: General Physics; 33: No. 6, 4434- 
4436(Jun 1986). 

Back decay in resonant ddy formation is predicted to give 
rise to a new phenomenon: Resonant hyperfine quenching. The 
temperature dependence of the rate for this process is calculated. 
Experimental observation of resonant hyperfine quenching would 
provide a quantitative measure of back decay, and allow the total, 
as opposed to the observed, resonant molecular formation rates to 
be determined. 


36964 Direct charge transfer of He* in neon. Zygelman, 
B.; Dalgarno, A. (Harvard-Smithsonian Center for Astro- 

physics, 60 Garden Street, Cambridge, Massachusetts 
62138). Physical Review [Section] A: Gaia Physics; 33: No. 
6, 3853-3858(Jun 1986). 

The cross sections for direct charge transfer of He* ions in 
low-energy collisions with neon atoms are calculated in a diabatic 
formulation for several choices of the origin of coordinates. It is 
shown numerically that the omission of electronic translation fac- 
tors creates serious uncertainties at intermediate energies. The dif- 
ferences in the cross sections diminish as the collision energies in- 
crease to 900 eV where they attain a value of 1 x 10~'* cm? Direct 
charge transfer is more efficient than radiative charge transfer at 
energies above about 25 eV. 


36965 Surface-science investigations of the ——— 
of semiconductors by photochemical deposition and related 
techniques. Foord, 18: Jackman, R.B. (Department of 
Chemistry, The University, Southhampton, UK). Journal of 
the Optical Society of America B: Optical Physics; 3: No. 5, 
806-811(May 1986). 

Surface-sensitive techniques have been employed to investi- 
gate chemical reactions involved in the photochemical depostion of 
metals onto semiconductors. The specific systems examined are Fe 
deposition [from Fe(CO)s] and W deposition (from WF.) onto 
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$i(100). Pyrolytic, photolytic (Hg-arc lamp), and spontaneous sur- 
face chemical processes, which are all expected to contribute to the 
overall reactions, have been examined individually. The data indi- 
cate that both vapor precursors exhibit a nonspecific physical inter- 
action with Si, although chemisorption may occur when metal is 
present on the surface. Molecular processes involved in the pyroly- 
tic and photolytic decomposition of the vapor precursors are identi- 
fied. The advantages offered by photochemical techniques over al- 
ternative pyrolytic and electron-stimulated reactions are discussed. 


36966 Isoelectronic sequence fits to configuration-aver- 
aged photoionization cross sections and ionization energies. 
Clark, R.E.H.; Cowan, R.D.; Bobrowicz, F.W. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Atomic Data and Nuclear Data Tables; 34: No. 3, 
415-422(May 1986). 

Hartree—Fock wave functions have been used to calculate 
configuration -averaged photoionization cross sections and ioniza- 
tion energies for orbitals Is< or =nl< or =5g in He-like through 
Al-like isoelectroni csequences. The photoionization cross sections 
have been fitted as a function of the nuclear charge, Z, and photon 
energy, X, in threshold units, with average error of less than 10%. 
The ionization energies have been fitted as a function of Z with 
errors of less than 0.5% 


36967 Wavelength dependence of the absolute Raman 

gain coefficient for the Q(1) transition in Hz. Bischel, W.K.; 
ee M.J. (Chemical Physics Laboratory, SRI Internation- 
al, Menlo Park, California 94025). haa of the Optical So- 
1586) of America B: Optical Physics; 3: No. 5, 677-682(May 
1986). 

The absolute Raman gain for the Q(1) vibrational Raman 
transition in He at 4155cm™' has been measured at pump (Stokes) 
wavelengths of 532 (683),477(594), and 307(351)nm using a pulsed 
pump and a cw probe laser, both of which were single frequency. 
Good agreement is found between the measured and calculated 
Raman steady-state gain coefficients. Empirical formulas are de- 
rived to calculate the Raman gain as a function of wavelength, den- 
sity, and temperature. 


High-information infrared spetroscopy of unstable 
oalenden Chollet, P.; Guelachvili, G.; Morillon-Chapey, 
M.; Gressier, P.; Schmitt, J.P.M. (Laboratorie d'Infrarouge, 
Associe au Centre National de la Recherche Scientifique, 
Universite de Paris-Sud, Batiment 350, 91405 Orsay Cedex, 
France). Journal of the Optical Society of America B: Optical 
Physics; 3: No. 5, 687-695(May 1986). 

A new experimental setup for the production and the spec- 
troscopic observation of unstable molecules is described. The spe- 
cies are created in a 3-m-long plasma reactor, which permits rf ex- 
citation of a large volume of flowing gas. Two complementary 
spectrometers, a high-resolution diode-laser and Fou- 
rier-transform spectrometer, are optically coupled to the multipass 
system located inside the reactor. They may work simultaneously. 
Actual infrared spectra of the radicals SiH and NH and their com- 
parison with the best available laser results are presented to illus- 
trate the capabilities of the devise. Observations of highly excited 
levels of stable molecules are also possible. This is demonstrat by 
SiH, N2zHCN, and CO spectra and by the observation of lines due 
to molecular-hydrogen Rydberg transitions between high-| states of 
the Rydberg electron. 


36969 Copper spectra in a laser-generated plasma: meas- 
urements and classifications of Cu XII to Cu XXI. Sugar, J.; 
Kaufman, V. (Atomic and Plasma Radiation Division, Na- 
tional Bureau of Standards, Gaithersburg, Maryland 20899). 
Journal of the Optical Society of America oe Optical Physics; 3: 
No. 5, 704-71 y 1986) 

A vapor containing 10-to 20-times-ionized copper was gener- 
ated by focusing a 1-GW, 15-nsec, Nd-glass-laser pulse down to 0.3 
mm on a metallic copper sample. Spectral radiation in the range of 
125 to 450 A was recorded photographically with the National 
Bureau of Standards 10.7-m grazing-incidence spectrograph. 
Ninety-two spectral lines arising from Cu XII to Cu XXI (Ar I 
through F I isoelectronic sequences) were identified. Twenty-six of 
these mainly in Cu XIX and Cu XXI, had been interpreted previ- 
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ously. The transition arrays observed were of the type 3s*3p/sup 
n/-3s?3p/sup n/~13d and -3s3p/sup n/**. Slate integrals were fitted 
to the energy levels derived from these data and from previously 
measured magnetic-dipole lines. 


36970 Radiation cooling with 7 pulses. Palmer, A.J.; 
Lam, J.F. (Hughes Research Laboratories, Malibu, Califor- 
nia 90265). Journal of the Optical Society of America B: Opti- 
cal Physics; 3: No. 5, 719-723(May 1986). 

The concept of radiation cooling with 7 pulses is presented 
and quantified with a theoretical analysis. Numerical analysis of 7 
pulse cooling on the hydrogen Lyman-a transition is presented as 
an example. The cooling rate and limiting temperature are dis- 
cussed and compared with steady-state radiation cooling. 


36971 Observation of multiple-electron processes in ioni- 
zation of Xe by electron impact. Howald, A.M.; Gregory, 
D.C.; Phaneuf, R.A.; Crandall, D.H.; Pindzola, M.S. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Physical Review Letters; 56: No. 16, 1675-1678(21 Apr 1986). 
Contract AC05-840R21400. 

Absolute cross sections have been measured for double and 
triple ionization of Xe* ions by electron impact. Unambiguous ex- 
perimental evidence is presented for the significant role of multiple 
target-electron collisional processes in the triple ionization of Xe". 
The peak cross section for the multiple target-electron process is 
comparable to that for the single-electron process of ejection of a 
3d inner-shell electron, which can lead to net triple ionization via 
Auger cascade. This result is unexpected for an atom in such a high 
initial stage ionization. 


Autogenerator of beams of 

po R.J.; Mazarakis, M.G.; Miller, R.B.; CB; Shope, Si; 
Smith, D. . (to Dept. of Energy, Washington, ). U 
Patent 4,583,025. 15 Apr 1986. Filed date 31 Oct 1983. = 

A current beam autogenerator is described consisting of: first 
beam delivery means for providing a first current beam pulse, the 
means including an outlet of a first cross-sectional area; second 
beam delivery means having an inlet of a second cross-sectional 
area larger than the first cross-sectional area, the means being cou- 
pled to the outlet of the first beam delivery means across a gap; 
wave storage means, having an input coupled to the gap, for stor- 
ing all energy associated with an electromagnetic wave for a time 
equal to or greater than the pulse duration time of the first current 
beam, the electromagnetic wave being induced across the gap when 
the first current beam pulse passes the gap; whereby the second 
beam delivery means receives a second current beam pulse autogen- 
erated in the gap when the stored energy is emitted from the input 
of the wave storage means after termination of the first current 
beam pulse. 


36973 Dirac-Fock energies for multiple K-plus L-shell va- 
cancy states of ions with Z = 9 to 18. Maurer, R.J.; Watson, 
R.L. (Cyclotron Institute and Department of Chemistry, 
Texas A & M University, College Station, Texas 77843). 
Atomic Data and Nuclear Data Tables; 34: No. 2, 185- 
200(Mar 1986). 

Total energies for multiple K plus L vacancy states of ions 
with empty M shells are presented along with the Ka x-ray ener- 
gies of all dipole-allowed transitions. They were obtained by com- 
puting single-configuration Dirac-Fock average energies and adding 
the appropriate interaction energy deviations derived using the 
well-known L-S coupling methods of Slater. Tables which allow 
the estimation of Ka x-ray transition energies for ions having 1 to 8 
M-shell electrons are also provided. 


36974 ee ee ee ee SS 
=90 elements due to multiple M vacancies. Uchai, W.; 
Nestor, C.W. Jr.; eS S.; Vane, C.R. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Atomic 
Data and Nuclear Data Tables; 34: No. 2, 201-213(Mar 
1986). Contract AC05-840R21400. 

The transition energies of L x-rays for states with 0-11 M- 
shell spectator vacancies are calculated by using a Dirac-Fock com- 
puter program. The calculations are done for seven elements with 
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atomic numbers in the 70< or =Z< or =90 range. In each of 
these elements, the transition energies of 10 L x-rays (L/sub 1/, L/ 
sub a/2, L/sub a/:, L/sub eta/, L/sub B/:, L/sub y/:, L/sub y/2, 
L/sub y/s, L/sub y/,/sub prime/, L/sub ys) are calculated as dif- 
ferences of average-of-configuration energies. The energy shifts of 
these x-rays for various multiple M vacancy states are deduced 
from the transition energies and plotted as a function of atomic 
number. 


36975 Energy levels, lifetimes, wavelengths, and transi- 
tion probabilities of Fe XIV. Fischer, C.F.; Liu, B. 

ment of Computer Science, Box 6035B, Vanderbilt Univer- 
sity, Nashville, Tennessee 37325). Atomic Data and Nuclear 
Data Tables; 34: No. 2, 261-278(Mar 1986). Contract AS05- 
80ER 10618. 

Energy levels and lifetimes are reported for all the states of 
the n = 3 odd and even complexes of Fe XIV, as well as the 
3s7417L states. Data for selected allowed (E1) and forbidden 
(E2,M1, and M2) transitions between these states are also reported. 
The results have been calculated using the multiconfiguration Har- 
tree-Fock method with a Breit-Pauli relativistic correction. 


Phenomenology of new particle production in 
emda collisions. Balantekin, A.B.; Bottcher, C.; Strayer, 
M.R.; Lee, S.J. (Oak Ridge National ‘Lab., TN). AIP (Amer- 
ican Institute of Physics) Conference Proceedings; No. 136, 
302-309(1985). | (CONF-8505189—). Contract ACO05- 
840OR21400. 


From Atomic theory workshop on relativistic and QED ef- 
fects in heavy atoms; Gaithersburg, MD, USA (23 oy — 

It is shown that the existence of sharp li the positron 
emission spectra observed in low-energy cone collisions is 
consistent with the production and subsequent decay of a neutral, 
pseudoscalar particle with a mass of about 1.6 MeV and a lifetime 
of about 10~** sec. 


36977 Experimental apparatus for translational energy 
spectroscopy for low energy X/sup q+/ on atomic hydrogen. 
Giese, J.P.; Cocke, C.L.; Waggoner, W.; Tunnell, L.N.; 
Varghese, S.L. (Kansas State Univ., Manhattan). Nuclear 
Instruments and Methods in Physics Research, Section B: 
Beam Interactions with pA te per and Atoms; B10/11: 228- 
230(1985). (CONF-841117—Pt.1). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The design and performance of a system for performing 
translational energy spectroscopy on atomic hydrogen targets is 
presented. Low energy highly-charged ions are produced in a 
recoil ion source through collisions between target gases and a 
heavy, fast pump beam from the EN tandem accelerator. These 
ions are directed through a double-focusing magnetic spectrometer 
which selects the desired projectile charge state. An atomic hydro- 
gen target is produced in a thermal dissociation oven. The energy 
and final charge states of the product ions are determined by a 
double-focusing, hemispherical electrostatic analyzer. The current 
work concentrates on the change in energy of the projectile ions 
accompanying electron capture for 250 eV per charge argon pro- 
jectiles. 


36978 Triply differential photoelectron studies of reson- 
ances in molecular photoionization. Dehmer, J.L.; South- 
worth, S.H.; Parr, A.C. (Argonne National Lab., IL). Nu- 
clear Instruments and Met: in Physics Research, Section B: 
Beam Interactions with Materials and Atoms; B10/11: 247- 
252(1985). (CONF-841117—Pt.1). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Shape and autoionizing resonances are central to the study 
of molecular photoionization for various reasons, the most obvious 
one being that they are usually displayed prominently against non- 
resonant behavior in such observables as the total photoionization 
cross section, photoionization branching ratios, and photoelectron 
angular Giatributions. More importantly, the study of resonant fea- 
tures has repeatedly led to a deeper physical insight into the mecha- 
nisms of excitation, resonant trapping of the photoelectron, and 
decay of the excited complex that occur during the photoionization 
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process. A major impetus has been provided in this area by the 


probed with synchrotron radiation. 

.O.; Carlson, T.A.; Svensson, W.A.; Fahiman, A.; 

.; Grimm, F.A.; Whitley Aa w® (Oak Ridge Na- 

. Nuclear hole and Methods in Phys- 

ie cael Section B: Beam Interactions with Materials and 

Atoms; B10/11: 318-322(1985). (CONF-841117—Pt.1). Con- 
tract AC05-840R21400. 

Tadd ©. canninne anti application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Strong resonances that occur when electrons from shallow 
levels are excited into partially filled subshells are investigated with 
the aid of photoelectron spectrometry and synchrotron radiation. 
Results are discussed for resonances involving the Ga 3d, Mn 3p, 
and Pb 6s levels of free atoms and the inner valence levels of the 
N2O molecule. 


‘ray lasers. Boyer, K.; 

t. of Physics, Univ. of Illinois at Chica- 
). pp 196-204 of Southwest confer- 
WA; SPIE - 

tical Engineering (1985). 


go, Chicago, IL 
ence on optics. SPIE volume 540. 
The International Society for 


Op 
(CONF-8503156—). Contract AC02-83ER 13137. 


From Society of ical Instrumentation Engineers 
conference; Albuquerque, NM, USA (6 Mar 1985). 

Experimental studies of multiphoton processes using high- 
brightness ultraviolet excimer laser sources are interpreted in terms 
of a new mechanism for producing highly excited states of atomic 
inner-shells. The macroscopic electric field associated with a spa- 
tially and temporally coherent intense laser pulse can be made to 
equal or exceed the Coulomb field experienced by the electrons in 
the outer-shell. The model predicts that all of the electrons in the 
outermost sub-shell will execute an ordered coherent motion that 
can couple strongly to inner-shell electrons to produce highly excit- 
ed inner-shell states and vacancies. This may, in favorable cases, 
result in population inversions for transitions in the 100 to 1,000 eV 
range. The experimental basis for this mechanism, scaling estimates 
based on this analysis, and potential applications of this technique 
are presented. 


36981 Volume generation of negative ions in high density 

drogen discharges. Hiskes, J.R.; Karo, A.M. (Lawrence 
Livermore National Laboratory, Livermore, California 
94550). AIP (American Institute of Physics) Conference Pro- 
ceedings; 111: No. 1, 3-30(1 Mar 1984). (CONF-831180—). 
Contract W-7405-ENG-48. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

An optimized tandem two-chamber negative-ion source 
system is discussed. In the first chamber high energy (E>20 eV) 
electron collisions provided for He vibrational excitation, while in 
the second chamber negative ions are formed by dissociative at- 
tachment. The gas density, electron density, and system scale 
length are varied as independent parameters. The extracted nega- 
tive ion current density passes through a maximum as electron and 
gas densities are varied. This maximum scales inversely with system 
scale length, R. The optimum extracted current densities occur for 
electron densities near nR = 10% electrons cm™? and for gas densi- 
ties, NaR, in the range 10** to 10** molecules cm™*. The extracted 
current densities are sensitive to the atomic concentration in the 
discharge. The atomic concentration is parametrized by the wall re- 
combination coefficient, yy, and scale length, R. As y ranges from 
0.1 to 1.0 and for system scale length of one centimeter, extracted 
current densities range from 8.0 to 80. mA cm™2. 
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36982 Volume H™ ion production experiments at LBL. 
Leung, K.N.; Ehlers, K.W. (Lawrence Berkeley Laborato- 
ry, Berkeley, California 94720). AIP (American Institute of 
Physics) Conference Proceedings; 111: No. 1, 67-81(1 Mar 
1984). (CONF-831180—). Contract AC03- 76SF00098. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

H™- ions formed by volume processes have been extracted 
from a multicusp ion source. It is shown that a permanent magnet 
filter together with a small positive bias voltage on the plasma grid 
can produce a very significant reduction in electron drain as well as 
a sizable increase in H™ ions available for extraction. A further re- 
duction in electron current is achieved by installing a pair of small 
magnets at the extraction aperture. An H™ ion current density of 38 
mA/cm? was obtained with a discharge current of approximately 
350 A. Different techniques to increase the H™ ion yield have also 
been investigated. 


36983 Negative ion a accompanied by excita- 
tion. Morgan, T.J. (Physi ent, Wesleyan Universi- 
ty, Middletown, CT 06457). AIP (American Institute of Phys- 
ics) Conference Proceedings; 111: No. 1, 82-89(1 Mar 1984). 
(CONF-831180—). Contract AC02-76ET53048. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

Progress on the study of negative ion neutralization accom- 
panied by excitation (NINE) is reviewed. A table of all known the- 
oretical and experimental investigations of the cross section for 
NINE is presented. Experimental and theoretical techniques are 
discussed briefly and the main conclusions from previous NINE 
studies are summarized. Recent experimental results for H~ —> H(12 
< or = ns30) in Ar and He over the energy range 10-60 keV are 
presented. 


H- density in a tandem multicusp discharge. 
Bacal, M.; Leung, K.N. (Laboratoire de Physique des Mi- 
lieux Ionises Groupe de Recherche No 29 du C.N.RS., 
Ecole Polytechnique, 91128 Palaiseau Cedex, France). AIP 
(American Institute of Physics) Conference Proceedings; 111: 
No. 1, 105-112(1 Mar 1984). (CONF-831180—). 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

The H™ ion density is measured by photodetachment in the 
source and target sections of a tandem multicusp discharge. The ex- 
tracted negative ion and electron currents are measured separately 
and compared with the respective densities in the plasma. 


36985 Generation of vibrationally excited Hz molecules 
by H*. wall collisions. Hiskes, J.R.; Karo, A.M. (Lawrence 
Livermore National Laboratory, Livermore, California 
94550). AIP (American Institute of Physics) Conference Pro- 
ceedings; 111: No. 1, 125-131(1 Mar 1984). (CONF-831180— 
). Contract W-7405-ENG-48. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

The H*2 ions from the volume of a hydrogen discharge will 
strike the discharge chamber walls with a kinetic energy equivalent 
to the plasma potential. A three-step process is described in which 
the H*s ions are neutralized in a two-stage Auger process followed 
by a third stage wall relaxation collision, with the net result that 
the incident ions are converted to ground state molecules having a 
broad vibrational excitation spectrum. For kinetic energies ranging 
from a few electron volts up to twenty electron volts a substantial 
fraction, = 2/3, of these ions will reflect as molecules, and of this 
population a fraction as large as twenty percent will have vibration- 
al excitation v” > or = 6. This large vibrational population will 
provide a contribution to the total excited level distribution that is 
comparable to the E-V process. Implications for negative ion gen- 
eration in an optimized tandem configuration are discussed. 
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36986 Formation of H™ by charge transfer in alkaline- 
earth vapors. Schlachter, A.S.; Morgan, T.J. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). AIP (American Institute of Physics) Confer- 
ence Proceedings; 111: No. 1, 149-161(1 Mar 1984). (CONF- 
831180—). Contract AC03-76SF00098. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

> Progress since the last symposium on the study of H~ forma- 
tion by charge transfer in alkaline-earth vapors is reported. High 
yields are obtained at low energies, in agreement with theoretical 
predictions. 


36987 Ion backscattering from layered targets. Oen, 
O.S.; Robinson, M.T. (Solid State Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, TN 37830). AIP (American 
Institute of Physics) Conference Proceedings; 111: No. 1, 171- 
183(1 Mar 1984). (CONF-831180—). Contract W-7405- 
ENG-26. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

, The reflection of H atoms from amorphous layered targets 
were studied using a new version of the computer simulation code 
MARLOWE. Targets with low Z overlayers on high Z substrates, 
and vice versa, were investigated using normally incident atoms in 
the energy range from 0.01 to 1 keV. For very low energies, the 
backscattering is characteristic of the surface overlayer; at higher 
energies, which depend on the overlayer thickness, it becomes 
characteristic of the underlying substrate. In addition to the particle 
and energy reflection coefficients, the reflected atom energy distri- 
bution and the correlation between the emergent energy and angle 
have been examined. 


36988 Cs/transition metal composite surfaces: First prin- 
ciples calculations of high Z, low work function systems. 
Freeman, A.J.; Wimmer, E.; Chubb, S.R.; Hiskes, J.R.; 
Karo, A.M. (Physics Department, Northwestern University, 
Evanston, Illinois 60201). AIP (American Institute of Physics) 
Conference Proceedings; 111: No. 1, 184-197(1 Mar 1984). 
(CONF-831180—). 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

, Some salient features of the experimental and theoretical 
data pertaining to hydrogen negative ion generation on minimum- 
work-function composite surfaces consisting of Cs/transition metal 
substrates are reviewed. Cesium or hydrogen ion bombardment of a 
cesium-activated negatively-biased electrode exposed to a cesium- 
hydrogen discharge results in the release of hydrogen negative ions. 
These ions originate through desorption of hydrogen Particles by 
incident cesium ions, desorption by incident hydrogen i ions, and by 
backscattering of incident hydrogen. Each process is characterized 
by a specific energy and angular distribution. The calculation of ion 
formation in the crystal selvage region is discussed for different ap- 
proximations to the surface potential. Results of ab initio, all-elec- 
tron, local density function calculations for the composite surface 
electronics of Cs on W(001) and Mo(001) are presented and dis- 
cussed. 


36989 De-excitation and equipartition in H2-surface colli- 
sions. Karo, A.M.; Hiskes, J.R.; Olwell, K.D.; DeBoni, 
T.M.; Hardy, R.J. (Lawrence Livermore National Labora- 
tory, Livermore, California 94550). AIP (American Institute 
of Physics) Conference Proceedings; 111: No. 1, 197-205(1 Mar 
1984). (CONF-831180—). Contract W-7405-ENG-48. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

We have used computer molecular dynamics to study de-ex- 
citation of vibrationally-excited Hz molecules undergoing repeated 
collisions with a wall maintained at some temperature T(W). We 
have calculated the average loss or gain of vibrational, rotational, 
translational, and total molecular energy as a function of the 
number of collisions for a statistically significant number of mole- 
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cules having some initial vibrational state v” ranging from v” = 2 
to v” = 12. For initial translational and rotational temperatures 
around 500°K, we have obtained a consistent picture of rapid vi- 
brational de-excitation during the first collision, with a correspond- 
ing increase in translational kinetic energy and with rotational exci- 
tation from an initial J = 1 state up through values greater than J 
= 14. Wall collisions are found to provide an effective and rapid 
kinematic mechanism for V-T, V-R, and R-T energy transfer. The 
rate of loss of total molecular energy to the wall (accommodation) 
is discussed and compared with the rate of energy redistribution 
(equipartition) among the vibrational, rotational, and translational 
degrees of freedom of the molecules. 


36990 Effects of cesium in the plasma of the surface con- 
version H™ source. Ehlers, K.W.; Leung, K.N. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). AIP (American Institute of Physics) Confer- 
ence Proceedings; 111: No. 1, 227-238(1 Mar 1984). (CONF- 
831180—). Contract AC03-76SF00098. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

, The usual method for replacing the partial monolayer of 
cesium which is removed by sputtering from the surface of the con- 
verter electrode of a surface production negative ion source, is to 
allow cesium atoms to condense or adsorb onto this surface. While 
this method is easily employed for short pulsed source operation, it 
becomes increasingly difficult in the dc case because of the high 
probability of ionization of the cesium atoms as they pass through 
the discharge. In this paper, we attempt to analyse the severity of 
this problem in which cesium arrives at the converter surface as an 
energetic ion rather than as a thermal atom. 


36991 Systematic investigation of negative ion production 
from low-work function surfaces. Coggiola, M.J.; Peterson, 
J.R. (SRI International, Menlo Park, California 94025). AIP 
(American Institute of Physics) Conference Proceedings; 111: 
No. 1, 239-246(1 Mar 1984). (CONF-831180—). 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

We have begun a systematic study of H~/D™ ion production 
from low-work function metal surfaces. Initial experiments are fo- 
cussing on low energy (50-500 eV) H/sub i/ */D/sub i/ * (i = 1-3) 
impact on both clean polycrystalline Mo and minimum work-func- 
tion Mo/Cs surfaces. A new, ultra-high vacuum ion-surface scatter- 
ing apparatus has been constructed for this work, and is described 
here. Preliminary results are presented for the measured secondary 
electron yields from low energy Het, Ar*, H*, Ho*, Hs*, and Cs* 
impact on polycrystalline molybdenum between 50 eV and 1500 
eV. 


36992 Work function dependence of surface produced H™ 
in the presence of a plasma. Wada, M.; Pyle, R.V.; Stearns, 
J.W. (Lawrence Berkeley Laboratory, University of san 
nia, Berkeley, CA 94720). AIP (American Institute of Physics, 
Conference Proceedings; 111: No. 1, 247-253(1 Mar Horn 
(CONF-831180—). Canteens AC03-76SF00098. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

The maximum H™ flux from a negatively biased “converter 
cathode” occurs at the work function minimum. A cesiated hydro- 
gen plasma produces a partially-cesiated surface at the converter. 
The cesium coverage can be controlled by the cesium partial pres- 
sure, the bias on the converter surface is measured by the photo- 
electric effect, using a bright light source and a series of fliters. The 
angular dependence is measured by rotating the converter. 


36993 Production of H™ ions from polycrystalline and 
single crystal (110) tungsten and molybdenum surfaces. van 
Bommel, P.J.M.; Leung, K.N.; Ehlers, K.W. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). AIP (American Institute of Physics) Confer- 
ence Proceedings; 111: No. 1, 258-264(1 Mar 1984). (CONF- 
831180—). Contract AC03-76SF00098. 
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From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

, The H™ production on polycrystalline and monocrystalline 
(110) tungsten and molybdenum converters in a self-extraction ce- 
siated surface plasma source has been compared. The H™ ions are 
mainly produced via ion impact desorption. No significant differ- 
ence in H™ yield is measured between the four converter surfaces. 
The optimum converter voltage for H~ production, increases with 
the amount of cesium added to the plasma. 


36994 H™ production from different metallic converter 
surfaces. Leung, K.N.; Ehlers, K.W. (Lawrence Berkeley 
Laboratory, Berkeley, California 94720). AIP (American In- 
stitute of Physics) Conference Proceedings; 111: No. 1, 265- 
272(1 Mar 1984). (CONF-831180—). Contract AC03- 
76SF00098. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

: The relative yield of H™ ions generated from various metal- 
lic surfaces (such as Mo, Ti, V, Nb, Pt, Pd, Rh, Cu, Ta, Al, Au and 
stainless steel) are compared in a multicusp source with an without 
the presence of cesium. Result of the investigation shows that one 
can optimize the H™ yield and formation process by choosing the 
proper converter material for a given range of source operating 
conditions. 


36995 Formation of negative ions by charge transfer: He™ 
to Cl” . Schlachter, A.S. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). AIP 
(American Institute of Physics) Conference Proceedings; 111: 
No. 1, 300-332(1 Mar 1984). (CONF-831180—). Contract 
ACO03-76SF00098. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

, Formation of energetic beams of negative ions of elements 
with atomic numbers 2-17 (helium to chlorine) by charge transfer in 
metal vapors is discussed. 


36996 Status of > or ~ 1 ampere H™ ion source devel- 
opment at the Lawrence Berkeley Laboratory. Lietzke, A.F.; 
Ehlers, K.W.; Leung, K.N. (Lawrence Berkeley Laborato- 
ry, University of California, Berkeley, California 94720). 
AIP (American Institute of Physics) Conference Proceedings; 
111: No. 1, 344-352(1 Mar 1984). (CONF-831180—). Con- 
tract AC03-76SF00098. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

. This paper summarizes the effort to improve the operation 
of the /sup approximately/1. A surface-production H™ ion source 
developed by K.W. Ehlers and K.N. Leung. The plasma chamber 
consists of a large magnetic bucket of oval cross section (Fig. 1). A 
concave cylindrical “converter” surface is suspended in the plasma 
chamber to direct any surface-produced negative ions through the 
exit aperture. The ion source has been mated to a tetrode accelera- 
tor for the “proof-of-principle” tests. Most of the problems discov- 
ered in the tests were associated with difficulties in controlling the 
production process. This paper describes the plasma chamber in 
greater detail and illustrates the quality of the present ion produc- 
tion. The acceleration difficulties have been deferred until a better 
test-stand is completed. 


— Short-pulse operation with the SITEX negative ion 
Dag W.K.; Stirling, W.L.; Banic, G.M.; 

Beiter, G.C.; Ponte, N.S.; Whealton, J.H. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). AIP 
(American Institute of Physics) Conference Proceedings; 111: 
No. 1, 353-362(1 Mar 1984). (CONF-831180—). Contract 
W-7405-ENG-26. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 
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The successful high current, long-pulse SITEX source ex- 
periments with H~ beams have been extended to D™ operation and 
to short-pulse H~ and D~ beam acceleration. Extracted D™ beam 
current densities of 100 mA/cm? at the plasma grid have been 
achieved for 3 s at a total beam of 260 mA and 10 keV. The ex- 
tracted electron-to-D~ ratio is < 5% with roughly-equal 100% of 
the extracted electrons collected at 2 keV. Short-pulse beams down 
to 10 ms in length have been accelerated with the minimum pulse 
length determined by the power supply time constants. Optics of 
the accelerated beam is @(1/e)/sub perpendicular/ = +- 0.48°, 
which corresponds to a normalized emittance perpendicular to the 
slot of 0.00077 cm-mrad. These data place an upper limit on the 
surface conversion D~ ion temperature of 0.7 eV. 


36998 Normalized emittance of SITEX negative ion 
source. Stirling, W.L.; Dagenhart, W.K.; Whealton, J.H.; 
een J.J. (Oak Ridge "National Laboratory, Oak Ridge, 
Tennessee 37830). AIP (American Institute of Physics) Confer. 
ence Proceedings; 111: No. 1, 450-457(1 Mar 1984). (CONF- 
831180—). 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

: An emittance measurement employing two techniques are 
being made on SITEX. To this end, a 2-D calculation was per- 
formed to design the accelerator in order to reduce electric field 
aberrations. The calculated normalized emittance is 6 x 10°* mcm 
mrad for an angular divergence @/sub RMS/ roughly-equal 0.28°. 
Status of the experimental findings are presented and a comparison 
made to the calculated value which will yield the ion sputter 
energy. 


36999 Scaled, circular-emitter Penning SPS for intense 
H™~ beams. Smith, H.V. Jr.; Allison, P.; Sherman, J.D. (Los 
Alamos National Laboratory, MS-H818, Los Alamos, NM 
87545). AIP (American Institute of Physics) Conference Pro- 
ceedings; 111: No. 1, 458-462(1 Mar 1984). (CONF-831180— 


From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

; Los Alamos versions of the Penning Surface-Plasma 
Source (SPS) routinely generate H~ ion beams with pulsed currents 
over 100 mA. However, these sources employ geometries that 
result in the extraction of slit beams (0.5 x 10 mm?). Our modeling 
with the SNOW code indicates that the beam from a 5.4-mm-diam 
circular emitter will have lower emittance and divergence for trans- 
port to and injection into our radio-frequency quadrupole (RFQ) 
accelerator. This paper describes a newly constructed Penning SPS 
that has most of its discharge chamber dimensions scaled up by a 
factor of 4 to accommodate this circular emitter. 


37000 Neutralization efficiency of plasma targets for high 
energy negative ions. Hershcovitch, A.I.; Johnson, B.M.; 
Kovarik, V.J.; Meron, M.; Jones, K.W.; Prelec, K.; Gris- 
ham, L.R. (Brookhaven National Laboratory, Upton, New 
York 11973). AIP (American Institute of Physics) eo 
Proceedings; 111: No. 1, 561-567(1 Mar 1984). (CO 
831180—). Contract AC02-76CH00016. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

Plasma targets generated by hollow cathode discharges are 
used to neutralize a variety of multi-MeV negative ions as heavy as 
28 a.m.u. Our plan is to determine the neutralization efficiency of 
hydrogen and argon plasma targets for D~, Li, C~, O-, and Si~ at 
beam energies of 2-8 MeV. The experiment is still in progress. En- 
couraging initial results are reported. 


37001 Technology of a laser resonator for the photode- 
tachment neutralizer. Vanek, V.; Hursman, T.; Copeland, 


D.; Goebel, D.M. (TRW Inc., One Space Park, Redondo 
Beach, California 90278). AIP Pree Institute co Physics) 
Conference Proceedings; 111: No. 1, 568-586(1 Mar 1984). 
(CONF-831180—). alten W-7405-ENG-48. 
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From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

: Technology of a laser resonator for the photodetachment 
neutralizer based on the COIL laser and folded resonator concept is 
presented. Current state of the art of component technologies (mir- 
rors, windows, COIL laser) is assessed. A photodetachment resona- 
tor/COIL medium model is also presented to evaluate the neutral- 
izer performance as a function of relevant resonator and medium 
parameters. 


37002 Requirements for negative ion based systems from 
users’ point of view. Stewart, L.D. (Plasma Physics Labora- 
tory, Princeton University, Princeton, New Jersey 08544). 
AIP (American Institute of Physics) Conference Proceedings; 
111: No. 1, 594-604(1 Mar 1984). (CONF-831180—). Con- 
tract AC02-76CH03073. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

, This paper reviews the projected requirements of tokamak 
and mirror confinement devices for negative ion based neutral 
beam systems. The physics basis for the requirements are reviewed; 
the stated requirements are summarized for various mirror and to- 
kamak devices, including MFTF-a+T, MARS, FED-A and FED- 
R; and changes in those stated requirements, based on improved 
calculations of beam-stopping cross sections, are estimated. 


37003 Considerations involved in the design of negative- 
ion-based neutral beam systems. Cooper, W.S. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). AIP (American Institute of Physics) Confer- 
ence Proceedings; 111: No. 1, 605-616(1 Mar 1984). (CONF- 
831180—). Contract AC03-76SF00098. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

We consider the requirements and constraints for negative- 
ion-based neutral beam injection systems, and show how these are 
reflected in design considerations. We will attempt to develop a set 
of guidelines for users and developers to use to see how well (in a 
qualitative sense, at least) a particular neutral beam system fits a 
particular proposed need. 


37004 Neutral beam injector for 475 keV MARS sloshing 
ions. Goebel, D.M.; Hamilton, G.W. (TRW, One Space 
Park, Redondo Beach, California 90278). AIP (American In- 
stitute of Physics) Conference Proceedings; 111: No. 1, 617- 
640(1 Mar 1984). (CONF-831180—). 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

, A neutral beam injector system which produces 5 MW of 
475 keV D®° neutrals continuously on target has been designed. The 
beamline is intended to produce the sloshing ion distribution re- 
quired in the end plug region of the conceptual MARS tandem 
mirror commercial reactor. The injector design utilizes the LBL 
self-extraction negative ion source and Transverse Field Focusing 
(TFF) accelerator to generate a long, ribbon ion beam. A laser 
photodetachment neutralizer strips over 90% of the negative ions. 
Magnetic and neutron shield designs are included to exclude the 
fringe fields of the end plug and provide low activation by the neu- 
tron flux from the target plasma. The use of a TFF accelerator and 
photodetachment neutralizer produce a total system electrical effi- 
ciency of about 63% for this design. 


Role of multistep collision processes in increasing 
the beam stopping cross section for high energy neutral 
beams. Post, D.E.; Janev, R.K.; Boley, C.D. (Plasma Phys- 
ics Laboratory, Princeton University, Princeton, New 
Jersey 08544). AIP (American Institute of Physics) Conference 
Proceedings; 111: No. 1, -646(1 Mar 1984). (CONF- 
831180—). Contract AC02-76CH03073. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 
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We have found that multistep processes involving excited 
atomic states can substantially increase the stopping cross section 
for a neutral hydrogen beam injected into a plasma. For the very 
large energies envisioned for negative ion based systems, the en- 
hancement can be as large as a factor of two. 


37006 Production of polarized H™ ions using laser optical 
pumping. Anderson, L.W. (Department of Physics, Universi- 
ty of Wisconsin, Madison, Wisconsin 53706). AIP (American 
Institute of Physics) Conference Proceedings; 111: No. 1, 696- 
705(1 Mar 1984). (CONF-831180—). “oo AC02- 
81ER40001. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

’ Laser optical pumping can be used to produce a polarized 
alkali vapor target in a high magnetic field. A H* beam incident on 
the polarized alkali target is partially neutralized by capturing a po- 
larized electron. The electron spin polarization is transferred to the 
nuclear spin via a Sona diabadatic transition and the beam is then 
partially converted to negative ions in an unpolarized alkali target. 
Mori and coworkers have constructed a source of this type and 
have obtained a 35 AuH™ ion beam with a nuclear polarization of 
0.60. 


37007 Status and future plans for the BNL polarized H™ 
source. Sluyters, T.; Alessi, J.; Kponou, A. (Accelerator De- 
partment, Brookhaven National Laboratory, Associated 
Universities, Inc., Upton, NY 11973). AIP (American Insti- 
tute of Physics) Conference Proceedings; 111: No. 1, 736-740(1 
Mar 1984). (CONF-831180—). 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

' Status and future plans for the BNL polarized hydrogen ions 
1 minus is studied. 


37008 Ionization of polarized hydrogen atoms, Alessi, 
J.G. (Accelerator ent, Brookhaven National Labo- 
ratory, Associated Universities, Inc., Upton, NY 11973). 
AIP (American Institute of Physics) Co ference Proceedings; 
111: No. 1, 741-753(1 Mar 1984). (CONF-831180—). 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983). 

Methods are discussed for the production of polarized H™ 
ions from polarized atoms produced in ground state atomic beam 
sources. Present day sources use ionizers of two basic types: elec- 
tron ionizers for H* production followed by double charge ex- 

change in a vapor, or direct H~ production by charge exchange of 

H° with Cs® Both methods have ionization efficiencies of less than 
0.5%. Ionization efficiencies in excess of 10% may be obtained in 
the future by the use of a plasma ionizer plus charge exchange in 
Cs or Sr vapor, or ionization by resonant charge exchange with a 
self-extracted D™ beam from a ring magnetron or HCD source. 


37009 Production of polarized wee Se beams by 
“collisional pumping’, Anderson, L.W. Seg i S.N.; Pyle 
R.V.; Ruby, L.; Schlachter, A.S.; Stearns, Ww. (University 
of Wisconsin, Wisconsin 53706). AIP (American 
Institute of Physics) Conference Proceedings; 111: No. 1, 754- 
762(1 Mar 1984). (CONF 831180—). Contract AC02- 
81ER40001. 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
ieee 

The production of polarized negative ion beams by “colli- 
sional pumping” is described. Collisional pumping utilizes repeated 
charge changing collisions in a thick electron-spin-polarized gas or 
vapor target to form a polarized fast atom beam. The polarized fast 
atom beam is then partially converted into a polarized negative ion 
beam in a vapor target. Analysis is presented for a hydrogen beam 
passing through either a thick polarized H atom target or a thick 
polarized alkali target. Large polarizations and large currents may 
be possible. 
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37010 Generation of intense polarized beams by selective 
neutralization of negative ions. Hershcovitch, A.L,; 
E.A. (Brookhaven National Laboratory, Upton, NY 11973). 
AIP (American Institute of Physics) Conference Proceedings; 
111: No. 1, 763-768(1 Mar 1984). (CONF-831180—). 

From 3. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (14 Nov 
1983 

. A novel scheme is proposed. This method is based on selec- 
tive neutralization by laser of negative hydrogen ions in a magnetic 
field. This selectivity is based on the fact that the final state of the 
neutralized atom depends on nuclear polarization in the magnetic 
field. A two-scenario approach is to be followed: one in which the 
resulting neutral atom is in the ground state, and in the other the 
neutral atom is in the n = 2 level. Limiting factors are discussed. 
The main advantages of this scheme are the availability of multi- 
ampere negative ion sources and the possibility to neutralize nega- 
tive ions with very high efficiency. 


6404 Fluid Physics 


37011 (AD-A—164975/5/XAB) Short-wavelength infra- 
red line emission in a laser-produced oxygen plasma. Lurie, 
J.B.; Miller, S.M.; ey (Air Force Geophys- 
ics Lab., Hanscom AFB, (USA)). 18 Oct 1985. 6p. 
(AFGL-TR—86-0040). NTIS, PC A02/MF AOI. 

Reported are the first observations of infrared line emission 
from high-lying oxygen atom states produced in a laser-generated 
oxygen plasma. Time-resolved visible-emission studies provide in- 
formation on the temporal behavior of the atomic infrared-emitting 
states. The relative populations of the observed O atom n=4 states 
are discussed in light of infrared oscillator strengths calculated ac- 
cording to the Coulomb approximation. 


37012 Oe ae Method of complex char- 
acteristics for of transonic blade sections. Bledsoe, 
M.R. (New York Univ., NY (USA). Courant Mathematics 
and Computing Lab.). Jun 1986. Contract AC02- 
76ER03077. 202p. NTIS, PC A10/MF AO1; 1; GPO Dep. 
File Number DE86012316. 

This paper presents a method to obtain shockless or near 


smooth solutions to the transonic flow equations based on an input 
speed distribution. The first portion of this report is devoted to 
mathematical theory. After a brief introduction to the problem, 
general results from fluid mechanics are presented and an account 
is given of the method of complex characteristics. The remainder of 
the report concerns the operation of the computer program 
COMPRES. 27 refs., 23 figs. (DWL) 


(LA—10728-MS) Numerical simulation of the 
volume 4 


. (Los Nati 
May 1986. Contract W-7405-ENG-36. 1 
MF A0O1; GPO Dep. File Number D. 11741. 
The KIVA and COYOTE computer programs 
simulate the decay of turbulent swirling flow in a constant-volume 
combustion bomb. The results are in satisfactory agreement with 
the measurement of both swirl velocity and temperature. Predic- 


were used to 


tions of flows and suggestions for future research also 
are presented. 14 refs., 15 figs. 


(UCRL—93788-Rev.1) Monte Carlo simulation of 


jet 
J.D.; Shaw, M.J.; Stern, R.C.; Wu, BJ. (La 
more National Lab., CA (USA); Pennsylvania State Univ., 
University Park (USA), De of ower 1986. Contract 
W-7405- ae C4 -860636—1-Rev.1). NTIS, PC 
A02/MF AOI; 1; GEO . File Number DE8601 1877. 
From 15. international symposium on rarefied gas dynamics; 


Gute. (16 Jun —_ 

The expansion of a free jet from a slit source into a vacuum 
tase henn checlanill aia ie Sate Carlo procedures developed by 
Bird. The calculations were made for hard-sphere molecules (y = 
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5/3) at several densities to examine the departures from transla- 
tional equilibrium in the flow field. Results are compared with the 
predictions of a method-of-characteristics calculation for continuum 
inviscid flow. The variations of the three components of the kinetic 
temperature are similar to those of a cylindrical source expansion. 
Molecular velocities perpendicular to the flow are found to depart 
from Maxwellian distributions at large distances from the slit. 14 
refs., 11 figs. 


37015 Stability of an accelerated shear layer. Mjolsness, 
R.C.; Ruppel, H.M. (Theoretical Division, Group T-3, Uni- 
versity of California, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physics of Fluids; 29: No. 7, 
2202-2209(Jul 1986). 

A fluid shear layer with free boundary conditions is subject 
to a Kelvin—Helmholtz-like instability. When the shear layer is ac- 
celerated by a difference in applied pressures it is also subject to a 
Rayleigh—Taylor-like instability. The combined action of these in- 
stabilities leads to at most one unstable mode at each wavelength, 
whose behavior depends in detail on fluid parameters, the fluid ac- 
celeration and the perturbation wavelength. Typically, at longest 
wavelengths the instability is essentially of Rayleigh—Taylor form; 
its behavior resembles the Kelvin—Helmholtz-like mode at shorter 
wavelengths, near the thickness of the shear layer, cutting off when 
the Kelvin—Helmholtz-like mode does. At still shorter wave- 
lengths, the shear layer is subject to a Rayleigh—Taylor-like insta- 
bility. Careful control of fluid parameters could place the most un- 
stable wavelength for Rayleigh—Taylor instability, calculated from 
viscous theory, in the range of wavelengths where the accelerated 
shear layer has no unstable mode. However, this may be difficult to 
achieve in practice. If this can be realized, the most unstable 
growth rate may be reduced by about an order of magnitude by the 
presence of shear. 


37016 Kinetic description of betatron oscillation instabil- 
for nonrelativistic nonneutral electron flow. Davidson, 


ity 
R.C.; Uhm, H.S. (Plasma Fusion Center, Massachusetts In- 


stitute of Technolo , Cambridge, Massachusetts 02139). 
Physics of Fluids; 29: No. 1 2273-2282(Jul 1986). 


The linearized Vlasov—Poisson equations are used to inves- 
tigate the electrostatic stability properties of nonrelativistic nonneu- 
tral electron flow in a planar diode with cathode located at x = 0 
and anode at x = d. The electron layer is immersed in a uniform 
applied magnetic field Boe/sub z/, and the equilibrium flow veloci- 
ty V°/sub y/b(x) is in the y direction. Stability properties are calcu- 
lated for perturbations about the choice of self-consistent Vlasov 
equilibrium f°/sub b/ (H,P/sub y/) =. (n/sub b//2am) 5(H) 8(P/ 
sub y/), which gives an equilibrium with uniform electron density 
(n/sub b/ = const) extending from the cathode (x = 0) to the 
outer edge of the electron layer (x = x/sub b/). Assuming flute 
perturbations, the eigenvalue equation is simplified and solved ana- 
lytically for long-wavelength, moderately high-frequency perturba- 
tions satisfying k?x?/sub b/ <<1 and (w-kV/sub d/)? roughly- 
equalw*/sub v/ = w/sub c/ -omega-circumflex*/sub p/b. The 
present analysis is restricted to electron densities below the Bril- 
louin flow (omega-circumflex?/sub p/b <w?/sub c/) and the non- 
zero electric field at the cathode. The eigenvalue equation leads to 
a fourth-order algebraic dispersion relation for the complex eigen- 
frequency. 


37017 Numerical simulation of diffusion-controlled drop- 
let growth: Dynamical correlation effects. Beenakker, C.W.J. 
(atiute for Theoretical Physics, University of California, 

ta Barbara, California 93106). Physical Review [Section] 
ry General Physics; 33: No. 6, 4482-4495(un 1986). Contract 
FG03-84ER45108. 

Diffusion-controlled coarsening (Ostwald ripening) of preci- 
pitated solutions is studied by numerical simulation. An algorithm is 
devised which exploits the screening of solute concentration fields, 
thereby removing the restriction to small systems of previous work. 
Simulation of the coarsening of 5000 droplets at 10% volume frac- 
tion reveals long-ranged dynamical correlations which broaden the 
droplet-size distribution function and increase the coarsening-rate 
coefficient. 
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37018 Implicit-explicit hybrid method for Lagrangian hy- 
drodynamics, Fryxell, B.A.; Woodward, P.R.; Colella, P.; 
Winkler, K. (Lick Observatory/Board of Studies in Astron- 
omy and Astrophysics, University of California, Santa Cruz, 
California 95064). Journal of Computational Physics; 63: No. 
2, 283- ane 1986). Contract AC03-76SF00098;W-7405- 
ENG-48. 


We describe a new implicit-explicit hybrid method for solv- 
ing the equations of hydrodynamics. The scheme is an extension of 
the explicit second-order piecewise-parabolic method (PPM) which 
is unconditionally stable. The scheme is thus of the Godunov type. 
It is conservative, accurate to second order in both space and time, 
and makes use of a nonlinear Riemann solver to obtain fluxes of the 
conserved quantities. The hybrid character of the method provides 
increased accuracy and computational efficiency. Switching be- 
tween implicit and explicit formulations occurs smoothly and in a 
natural way and is performed separately for each characteristic 
family of waves. The method provides high resolution with shocks 
spread over only one zone and can produce accurate answers to 
most reasonable problems without the use of an artificial viscosity. 


37019 Note on the fractal dimension of hard sphere tra- 
jectories. ys monn J.J.; Cohen, E.G.D. (Institut fuer Phy- 
sikalische Chemie, Freie Universitaet Berlin, Takustrasse 3, 
D-1000 Berlin 33 (Dahlem), West Germany). Journal of Sta- 
tistical Physics; 43: No. 1, 343-348(Apr 1986). 

Using Monte Carlo molecular dynamics, a new, careful 
study is made of the approach of the trajectory of a typical particle 
in a hard sphere fluid to that of a Brownian particle, discussed 
before by Powles and Quirke and Rapaport. The apparent fractal 
dimension of the trajectory, as a function of reduced length scale, 
A(eta), chacterizes the transition from mechanical to Brownian 
motion and differs markedly from 2 in all resent computer simula- 
tions. 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 36609, 37053 


37020 (ANL-HEP-CP—86-26) Multiplicity distributions 
in e+ e~ annihilation at 29 GeV. Derrick, M. (Argonne Na- 
tional Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 
22p. (CONF-860440—3). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86012111. 

From 2. workshop on local equilibrium in strong interaction 
physics; Santa Fe, NM, USA (8 Apr 1986). 

This paper presents the charged particle multiplicity distribu- 
tions of e* e~ annihilation at V s = 29 GeV measured in the High 
Resolution Spectrometer. The data, which corresponds to an inte- 
grated luminosity of 185 pb~', were obtained at the e*e™ storage 
ring PEP. The multiplicity distribution of the charged particles has 
a mean value < n > = 12.87 +- 0.03 +- 0.30, a dispersion Dz. = 
3.67 +- 0.02 +- 0.18, and an fe momentum of 0.60 +- 0.02 +- 
0.18. Results are also presented for a two-jet sample selected with 
low sphericity and aplanarity. The charged particle distributions are 
almost Poissonian and narrower than results reported by other e* e~ 
experiments in this energy range. The mean muitiplicity increases 
with the event sphericity and for the sample of three-fold-symmet- 
ric three-jet events, a value of < n > = 16.3 +- 0.3 +- 0.7 is 
found. No correlation is observed between the multiplicities in the 
two hemispheres when the events are divided into two jets by a 
plane perpendicular to the thrust axis. For the single jets, a mean 
multiplicity of < n > = 6.43 +- 0.02 +- 0.15 and dispersion value 
of Dz = 2.55 +- 0.02 +- 0.13 are found. These values give further 
support to the idea of independent jet fragmentation. 20 refs., 1 
figs. 
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37021 (CEA-N—2458) Observation of the intermediate 
vector bosons W*~ and Z° in proton-antiproton collisions at 
546 GeV center of mass energy. UA2 experiment. Loucatos, 
S. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Inst. de Recherche Fondamentale 
(IRF); Paris-11 Univ., 91 - Orsay (France)). Dec 1985. 192p. 
(In French). NTIS (US Sales Only), PC A09/MF A01. File 
Number DE86752178. 

The Standard Model of electromagnetic and weak interac- 
tions predicts the existence of the intermediate vector bosons W*~ 
and Z° and gives precise predictions for their masses. Antiproton 
accumulation by stochastic cooling and the operation of the CERN 
SPS accelerator in collider mode made accessible pantip at 546 
GeV center of mass energy. This thesis presents the observation of 
the intermediate vector bosons through their decays Z° + e*e~, W 
— ev. During running periods 1982 and 1983, 8 decays Z° > e* e~ 
and 32 decays W — ev with an electron of Psub(T) > 25 GeV/c 
were observed in UA2 experiment. Cross sections of W*~ and Z° 
production and the weak interaction parameters: Msub(W), 
Msub(Z), sin*thetasub(W) and rho are determined. These results 
are in agreement with Standard Model predictions, thus confirming 
theory in a spectacular way. An upper limit to the total width of 
the Z° is given. An upper limit to the number of additional neu- 
trinos is inferred. Radiative decays of the intermediate vector 
bosons are discussed. 


37022 (CEA-N—2467) Note on asub(s) measuring in 
e*e” collisions. Gaidot, A.; Pansart, J.P. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Jan 1986. 127p. 
(In French). NTIS (US Sales Only), PC A07/MF AO01. File 
Number DE86752179. 

The experimental and theoretical difficulties of measuring 
the running coupling constant of QCD are discussed in these notes 
in the case of e* e~ annihilation. 


37023 (COO—1195-502) Direct measurement of the 
decays of charmed D mesons. Blaylock, G.T. (Illinois Univ., 
Urbana (USA). t. of Physics). 1986. Contract AC02- 
76ERO1195. 11lp. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE86012206. 

Charmed D mesons produced in the decay of the psi(3770) 
are observed by the Mark III detector at SPEAR. A new technique 
is applied to these data to derive D branching fractions which do 
not rely on the measurement of D production cross sections. Meas- 
urements are presented for three decay modes of the D® (K~7*, 

~~ am*ta* and K~2a*7°) and four decay modes of the D* 
(K- at at, K- at w* 7°, KYsub S/n* and K°/sub S/m* 1°). The 
resulting branching fractions are significantly larger than previous 
measurements. 


37024 (DOE/CH/40125—5) Indiana University High 
Energy Physics Group (Task A). Technical progress report, 
December 1, 1985-November 30, 1986. Alyea, E.D.; Brabson, 
B.B.; Crittenden, R.R.; Dzierba, ALR.; Martin, HJ; Ogren, 
H. 0; Zieminski, A. (Indiana Univ., Bloomin —— (USA). 

t. of Physics). 1986. Contract AC02- 84ER40125. 39p. 

S, PC A03/MF A0l; GPO Dep. File Number 
DE8601 1284. 

Work is reported in a series of low-p/sub t/, high-E/sub t/, 
and dimuon physics experiments at Fermilab. Also discussed is 
progress on experiment E745, a continuing muon neutrino experi- 
ment using a holograpic bubble chamber, multiparticle spectrome- 
ter, CRISIS particle detector, and muon detector. E636 is a tau 
neutrino experiment using most of the equipment used in E745, but 
requiring the development of a ‘beam dump’ facility which is cur- 
rently being studied. An experiment to provide detailed measure- 
ment of structure functions from nucleons and nuclei has been ap- 
proved to run at CERN. E771 at Brookhaven National Lab is also 
described. It is a systematic study of meson systems decaying into a 
K°K* ~ state. Primary interest is in decay of D° and E/i mesons. 
The status of the DO experiment at the Fermilab Tevatron is re- 
viewed. The physics goals of DO include precision studies of the 
W and Z bosons to look for possible deviations from standard 
model predictions, and search for new particles and phenomena in 
the newly available energy range. Experiments with the high reso- 
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lution spectrometer (HRS) detector at SLAC are described, and in- 
clude electroweak interactions of leptons and quarks, and strong 
interactions of quarks. (LEW) 


37025 (LA-UR—86-1717) Search for the decay pi — 
e* y. Hoffman, C.M.; Bolton, R.D.; Bowman, J.D.; Cooper, 
M.D.; Frank, J.S.; Heusi, P.A.; Hallin, A.L.; Hogan, — 
Mariam, F.G.; Matis, HS. (Los Alamos National Lab., 

(USA); Stanford Univ., CA (USA); Chica Univ., NL 
(USA); Temple Univ., Philadelphia, PA (USA)). 1986. Con- 
tract W-7403-ENG-36. 12p. (CONE. 860701—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86011213. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

This Letter reports a new experimental search for the 
family-number-nonconserving decay p* — e*y. There is no evi- 
dence for the presence of this decay mode. The upper limit for the 
branching ratio is (uw — ey)/T(w — enu anti nu) < 4.9 x 10-" 
(90% C.L.). 13 refs., 3 figs. 


37026 (LA-UR—86-1728) Search for lepton-family- 
number nonconservation. Hoffman, C.M. (Los Alamos Na- 
tional Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 
23p. (CONF- 8604202—1). NTIS, PC A02. File Number 
DE86011216. 

From 7. workshop on grand unification; Toyama City, Japan 
(16 Apr 1986). 

A review of the status of lepton-family-number nonconserva- 
tion is given. After a brief historical and theoretical discussion, a 
description of how experimental searches for lepton-family-number 
nonconservation are performed is presented. Finally, a summary of 
the results from past experiments and prospects for future experi- 
ments is given. 


37027 (LA-UR—86-1828) Review of the physics of the 
neutrino. Robertson, R.G.H. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 4p. (CONF- 
860575—2). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86011238. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The status of knowledge with respect to neutrinos is re- 
viewed. Questions covered briefly include whether or not a neutri- 
no is its own antiparticle and neutrino mass. Experimental studies 
are also considered, including neutrino oscillations, double beta 
decay, and direct neutrino mass measurements. (LEW) 


37028 (LAL—85-53) spectroscopy. Augustin, J.E. 
(Paris-11 Univ., 91 - Orsay (France). Lab. de I'Accelerateur 
Lineaire). Dec 1985. 32p. (CONF-8509269—5). NTIS (US 
Sales Only), PC A03/MF A01. File Number DE86752164. 

From 1. topical European meeting on quark structure of 
matter; Strasbourg, France (26 Sep 1985). 

The interest in hadron spectroscopy has been the focus of 
high energy physics for already more than two decades, but is still 
central for our comprehension of the strong interaction dynamics, 
described by Quantum Chromodynamics. The main interests nowa- 
days are in two directions: first, to improve upon our understanding 
of bound states in QCD, especially at large distances where the 
quark confinement is most relevant, second, to search for new sys- 
tems, other than the qanti-q and qqq states, like purely gluonic 
states, qanti-qg hybrids, and multiquark states, which are at various 
degrees expected from the theory. The main line of research for the 
study of quark bound states is the measurement of heavy quark 
states, involving at least one of the bottom or charmed quarks, (as 
opposed to the light strange, up and down quarks). The recent 
progress in this field is reviewed. Light meson spectroscopy also 
contributes to this field, but on much less clear theoretical grounds. 
It is mainly pursued with the aim of finding evidence for the new 
predicted states, especially the gluonia. Finally, this paper is mainly 
devoted to the gluonium searches in new meson candidates, and in 
possible mixing with known states. 67 refs. 30 figs. 
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37029 (LBL—21320) Search for neutrino oscillations at 
LAMPE. Harper, R.W.; Ling, T.Y.; Mitchell, J.W.; Roman- 
owski, T.A.; Smith, ES:; Timko, M.; Freedman, S.J.; Napo- 
litano, a Fujikawa, B. K; Mckeown, R.D. (Ohio State 
Univ., Columbus (USA); Argonne National Lab., IL (USA); 
California Inst. of Tech., Pasadena (USA); Lawrence Berke- 
ley Lab., CA (USA); Los Alamos National Lab., NM 
(USA); Louisiana State Univ., Baton Rouge (USA)). Jan 
1986. Contract AC03-76SF00098; 'W-31-109-ENG-38;W- 
7405-ENG-36. 10p. CONF-860167—6). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86011300. 

From Recontres de Moriond workshop on massive neutrinos 
. particle physics and astrophysics; Tignes, Savoie, France (25 Jan 

1986). 


The decays of stopped pions in the LAMPF beam stop 
present a unique opportunity to probe neutrino oscillations in the 
mass region of 6m? ~0.leV? and mixing parameters as low was 
sin?2@ ~ 107%. The appearance of anti nu/sub e/ will be measured 
with high sensitivity by Experiment 645 during the run cycle that 
begins in the summer of 1986. 


37030 (LPNHEX-T—85-02) Study of direct photons pro- 
duced in hadronic interactions. Karyotakis, Y. (Ecole Poly. 
technique, 91 - Palaiseau (France). Lab. de Physique Nu- 
cleaire et des Hautes Energies; Paris-11 Univ., 91 - Orsay 
(France)). May 1985. 170p. (In French). NTIS (US Sales 
om PC A08/MF AO1. ile Number DE86752183. 

This thesis studies direct photons produced by m*, 7~ and 
proton beams of 200 GeV/c, momentum interacting with a carbon 
target. QCD predicts that direct photons are produced either by 
the quark-antiquark annihilation qantiq — gy, or by gluon scatter- 
ing gq — qy. The experiment was performed at CERN and used 
the NA3 spectrometer. Photons are converted within 10% conver- 
sion length, and resulting e*e™ are detected by the trigger system 
which requires a minimum transverse momentum of 2.5 GeV/c. 
Electrons tracks are detected by the spectrometer, while energy 
and position of photons are measured by an electromagnetic calo- 
rimeter and a shower chamber. Direct photon’s signal is obtained 
only statistically, after correcting the “single photons” candidats for 
the 2° and eta® contribution. This correction is obtained only from 
a sophisticated Monte Carlo, in which electromagnetic shower sim- 
ulation is difficult. We have observed a significant direct photon 
signal and we measured the cross section. The y/7r° ratio at psub(t) 
= 4.5 GeV/c is about 10% and seems to grow as a function of 
Teneo 
the precision on the gluon’s structure function 


37031 (LPNHEX-T—85-03) Study of high-transverse mo- 
ra a ee 
= (Ecole Polytechnique, 91 - Palaiseau (France). Lab 
ot” Ors Nucleaire et des Hautes Energies; Paris-11 Univ, 
y (France)). Jun 1983. 110p. (in French). NTIS 
Only), PC A06/MF AOl. File Number 
96752184, 

The study we carried out deals with the production of high 
transverse momentum pairs resulting from 200 GeV pions. A 
review of the various modes of production of diphotons and back- 
ground noises shows that high charge assymmetry is necessarily 
subsequent to the qantiq —> yy reaction alone. The study particular- 
ly stresses the importance of 7°’s, the background noise of which is 
100 to 1000 times higher than the photon’s signal. A trigger which 
rejects any photon linked to a charge particle performs initial selec- 
tion. Shower chamber and calorimeter data analysis enables reliable 
signature of w°’s. Finally, a very preliminary analysis points out 
charge assymmetry for well balanced photon pairs only. 


37032 (LPNHEX-T—85-04) High-accuracy 

of the wpp total cross section for the search of 

baryon resonances with masses between 2,16 GeV/c? and 5.2 

GeV/c*. Moreau, F. (Ecole oe tor sagge gr 91 - Palaiseau 

(France). Lab. de Physique N' et des Hautes Ener- 

fc Paris-11 Univ., 91 - Orsay (France)). Jul 1985. 158 
French). NTIS (US Sales Only), PC A08/MF AO1. File 

Number DE86752181. 


The principle of the apparatus and of the momentum meas- 
urement, and the resonance detection ranges with which the study 


ERA-11/16 / 5028 


deals are presented. The acquisition systems includes a micro-com- 
puter pA. An on-line acquisition program has been developed. The 
principle of narrow resonance detection consists in measuring their 
osub(TOT) or excitation function without taking into account sys- 
tematic errors from one data acquisition to another one; this excita- 
tion function is obtained from raw data without substracting the 
effect of empty target. The e~, K~, antip contamination is meas- 
ured. The corrections to one-line measurements consist, on one 
hand, of the unefficiency, and on the other hand of the overeffi- 
ciency of the muon detector. Finally, the study deals with the 
search of N* and A resonances. 


37033 (SLAC-PUB—3933) Inclusive charged particle dis- 
tribution in nearly 3-fold symmetric 3-jet events at E/sub 
cm/ = 29 GeV. Petersen, A. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Apr 1986. Contract 
AC03-76SF00515. 6p. (CONF-8603119—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86010852. 

From 21. Rencontre de Moriond: strong interactions and 
gauge theories conference; Les Arcs, France (16 Mar 1986). 

Results of inclusive charged particle distribution for gluon 
jets using nearly 3-fold symmetric 3-jet events taken at center of 
mass energies of 29 GeV in e*e™ annihilation are presented. The 
charged particle spectrum for these jets is observed to be softer 
than that of quark jets with the same jet energy. 


37034 Search for the decay ) y. Bolton, R. D.; 
Bowman, J.D.; Cooper, M.D.; Frank, J.S.; Hallin, A.L 
Heusi, P.A.; Hoffman, C.M.; Hogan, GE; ” Mariam, FG. 
Matis, H.S. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Physical Review Letters; 56: No. 23, 
2461-24649 Jun 1986). 

The Letter reports a new experimental search for the family- 
number-nonconserving decay p*—>e*y. There is no evidence for 
the presence of this decay mode. The upper limit for the branching 
ratio is T(u—ey)/T(u—evnu-bar)<4.9 x 10 ~™ (90% confidence 
limit). 


37035 Polarization of A’s and Lambda-bar 's in pp, p- 
barp, and K™ p interactions at 176 GeV/c. Gourlay, S.A.; 
Melanson, H.L.; Abolins, M.A.; Edwards, K.W.; Francis, 
by Kobrak, HG.E;; Owen, DP; Swanson, R.A.; Yager, 
ent of Physics, University of California, 
Devia, ifornia 95616;). Physical Review Letters; 56: No. 
21, 2244-2247(26 May 1986). 
We have measured the polarization of A's in inclusive pp 
and K~ p reactions and of Lambda-bar’s in p-barp interactions at a 
beam momentum of 176 GeV/c. Data were taken in the beam frag- 
mentation region with hyperon transverse momenta from 0.2 to 1.5 
GeV/c. The p-bar-2 produced Lambda-bar’s have the same magni- 
tude and sign of polarization as the p-2 produced A’s whereas the 
A's from K~ p interactions are more highly polarized and in the op- 


Saree Institute of Technology, Pasadena, California 
1125 and Stanford Linear Accelerator Center and Physics 


ee, Stanford University, Stanford, California 94305 
Collaboration)). Physical Review Letters; 56: No. 
D.. Te a1SaI9 May 1986). 

We report the results of a study of the three-prong-decay 
mode of the tau in data taken with the DELCO detector at the 
SLAC e*e™ storage ring PEP. We determine the total three-prong 
eee ees, 0.5 +- 1.2)% and the exclu- 

sive branching ratios B(tau—-m* wm m*~ v) = (5.0 +- 1 .0)% and 
B(tau—-n* 2 *- °v) = (6 .0 +- 1.2)%, respectively. The data 
with three charged pions allow for the determination of the mass 
and width of the A; resonance as M/sub A/; = 1056 +- 20 +- 15 
MeV and I'/sub a/; = 476/sub -/120* ? +- 5 4 MeV. 
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37037 Prompt electron production from the DELCO de- 
tector at the SLAC storage ring PEP. Pal, T.; Atwood, 
W.B.; Barish, B.C.; Bonneaud, G.R.; Courau, A.; Donald- 
son, G.J.; Dubois, R.; Duro, M.M.; Elsen, E.E.; Gao, S.G. 
(California Institute of Technology, Pasadena, California 
91125). Physical Review [Section] D: Particles and Fields; 33: 
No. 9, 2708-2710(1 May 1986). Contract AC03- 
81ER40050;A.C03-76SF005 15. 

We report final results on prompt electron production in ha- 
dronic events from e* e~ annihilations at Vs = 29 GeV, obtained 
with the DELCO detector at the SLAC storage ring PEP. We find 
the semielectronic branching ratios of charm and bottom quarks to 
be B(c—se*v/sub e/) = (11.6/sub -0.9/ /sup +1.1)% and 
B(b—>ce™ nu-bar/sub e/) = (14.9/sub -1.9/ /sup +2.2/)% respec- 
tively. These results, from the complete data set, are consistent 
with an earlier analysis of partial data and indicate hard fragmenta- 
tion functions for both c and b quarks, with mean values <z/sub 
c/> = 0.59 +- 0.04 and <z/sub b/> = 0.72 +- 0.05. The errors 
indicated here are a combination of statistical and systematic uncer- 


37038 Left-right asymmetry in inverse 7p re 
tion from a transversely polarized proton target. Kim, G.J.; 
Adrian, S.D.; Arends, J.; Briscoe, W.J.; Eichon, AD. En- 
gelage, J.; Graessle, S.; Nefkens, BM. K.; Ohashi, < 
Sadler, M. E. (Department of Physics, University of Califor- 
niaLos Angeles, Los Angeles, California 90024;). Physical 
Review Letters; 56: No. 17, #1779-1782(08 Apr 1986). 

Accurate measurements of the left-right asymmetry in 
1 p—yn at p/sub 7/ = 427—625 MeV/c with a transversely po- 
larized target are reported. Results are compared with the predic- 
tions from the Arai and Fujii single-pion photoproduction partial- 
wave analysis and with data on the inverse process measured with 
a deuterium target. The agreement is poor, casting doubt on the 
correctness of the value for the radiative-decay amplitude of the 
neutral Roper resonance now in use. 


Lifetimes of the charmed particles D*~, F*~, — 
‘A/sub c/* produced by neutrinos. Ushida, N.; Kondo, T 3 
Tasaka, S.; Park, I.G.; Song, J.S.; ae ‘ks "Homma, ‘ve 
Tsuzuki, Y.; Fujioka, 'G:; Fukushima, H (Department of 
Physics, Aichi University ‘of Education, Igaya-cho, Kariya- 
shi, Aichi 448, Japan). Physical Review Letters; 56: No. 17, 
1767-1770(28 Apr 1986). 

We report final results for the D*~, F*~, and A/sub c/* life- 
times measured with a hybrid emulsion spectrometer in the wide- 
band neutrino beam at Fermilab. In total, 3886 neutrino and antin- 
eutrino interactions were located in the fiducial volume of the 
emulsion. From these interactions we have unambiguously identi- 
fied 6 F*- and 13 A/sub c/* decays, for which the fitted lifetimes 
are tau(F*~) = (2.6/sub -0.9//sup +1.6/) x 10-™* s and tau(A/sub 
c/*) = (2.0/sub -0.5//sup +0./ 7) x 10-* s. 28 other decays are 
consistent with a D* or D~ hypothesis. From these events, we 
obtain a D*~ lifetime of (11.1/sub -2.9//sup +4.4/) x 107'* s. 


Measurement of the F-meson lifetime. Jung, C.; 
‘Abachi, S.; Akerlof, C.; Baringer, P.; Beltrami, I.; Blockus, 


D.; Bonvicini, G.; Brabson, B.; Brom, J.M.; Bylsma, B.G. 
(Indiana University, Bloomington, Indiana 47405; Argonne 
National Laboratory, Argonne, Illinois 60439; University of 
Michigan, Ann Arbor, Michigan 48109; Purdue University, 
West Lafayette, Indiana 47907; and Lawrence Berkeley 
Laboratory, Berkeley, California 94720 XThe HRS collabo- 
— Review Letters; 56: No. 17, 1775-1778(28 
pr 

The lifetime of the F*~ meson has been measured to be (3.5/ 
sub -1.8//sup +2.4/ +- 0.9) x 10 ~'* s by means of the 
F*-—phiw*~ decay mode. The measurement was made with the 
high resolution spectrometer at the SLAC e*e™ storage ring PEP 
at a center-of-mass energy of 29 GeV. 


Quark-diagram analysis of two-body charm decays. 
Chau, L.; Cheng, H. (Physics Department, Brookhaven Na- 
tional Laboratory, Upton, New York 11973). Physical 
Review Letters; 56: Lr 16, 1655-1658(21 Apr 1986). Con- 
tract AC02-76CH00016 
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Two-body decays of charm mesons are analyzed in the 
quark-diagram formulation, including effects of SU(3) breaking and 
final-state interactions. Interesting future experiments are also point- 
ed out. 
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REFER ALSO TO CITATION(S) 37021, 37022, 37028, 37071 


37042 (BNL—38091) Color response and color transport 
in a quark-gluon Heinz, U. (Brookhaven National 
Lab., Upton, NY (USA)). 1986. Contract AC02-76CH00016. 
1lp. (CONF-860440—2). NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE86011540. 

From 2. workshop on local equilibrium in strong interaction 
physics; Santa Fe, NM, USA (8 Apr 1986). 

Using color kinetic theory, we discuss color conduction and 
color response in a quark-gluon plasma. Collective color oscilla- 
tions and their damping rates are investigated. An instability of the 
thermal equilibrium state in high T QCD is discovered. 


37043 (DESY-T—85/02) Theory-workshop: Physics at 
the Fermi scale. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Oct 1985. 468p. 
(CONF- 8510317) NTIS, PC E99; Available from S 
as TIB/B86-05831. 

From DESY workshop on physics at the Fermi scale; Ham- 
burg, F.R. Germany (1 Oct 1985). 

These proceedings contain the manuscripts of the lectures 
presented at the named workshop. They deal with radiative correc- 
tions to the Weinberg-Salam theory and a fourth generation of 
quarks, rare muon and kaon decays, composite Higgs bosons, the 
behaviour of weak interactions at high energy, a substructure of 
quarks and leptons, bounds on new particles, anomalous single 
photon production in e*e™ interactions, the research program of 
the UA2 experiment at CERN, new trends in low energy super- 
symmetry, the observation of supersymmetry particles at the 
CERN SPS collider, the decay of light Higgs bosons, superstrings 
and supersymmetry at the Fermi scale, superstring phenomenology, 
fermion mass prediction from higher dimensions, and perspectives 
on the Higgs system. (HSI). 


37044 (LA-UR—86-1540) Hadronic m distribu- 

one the negative binomial and its alternatives. Carruthers, 
P. (Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 12p. (CONF- 8603119—2). NTIS, PC 

A02/MF A01; GPO Dep. File Number DE8601 1266. 

From 21. Rencontre de Moriond: strong interactions and 
gauge theories conference; Les Arcs, France (16 Mar 1986). 

We review properties of the negative binomial distribu ition, 
along with its many possible statistical or dynamical origins. Con- 
sidering the relation of the multiplicity distribution to ae density 
matrix for boson systems, we re-introduce the partially coherent 
laser distribution, which allows for coherent as well as incoherent 
hadronic emission from the k fundamental cells, and provides equal- 
ly good phenomenological fits to existing data. The broadening of 
non-single diffractive hadron-hadron distributions can be equally 
well due to the decrease of coherence with increasing energy as to 
the large (and rapidly decreasing) values of k deduced from nega- 
tive binomial fits. Similarly the narrowness of e*-e~ multiplicity 
distribution is due to nearly coherent (therefore nearly Poissonian) 
emission from a small number of jets, in contrast to the negative 
binomial with enormous values of k. 31 refs. 


37045 (LA-UR—86-1863) ETA-mesic nucleus: a new nu- 
clear species. Liu, L.C.; Haider, Q. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 5p. 
(CONF-860575—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011231. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The strong-interaction dynamics of the eta N system can 
cause the eta meson to be captured into nuclear orbitals in nuclei 
with mass numbers greater than 10. A prediction for what should 
be the experimental signature of the formation of an eta-mesic nu- 





64 PHYSICS | 
6452 Particle Interactions And Properties - Theoretical 


cleus is presented and a forthcoming experiment at Brookhaven is 
described briefly. The scientific significance of the eta-mesic nuclei 
is also discussed. 4 refs., 3 figs. 


37046 (LBL—21285) Transverse momentum signatures 
for heavy Higgs bosons. Cahn, R.N.; Ellis, S.D.; Kleiss, R.; 
Stirling, W.J. (Lawrence Berkeley Lab., CA (USA); Wash- 
ington Univ., Seattle (USA). Dept. of Physics; European 
Organization for Nuclear Research, Geneva (Switzerland); 
Durham Univ. (UK). t. of Physics). Jan 1986. Contract 
AC03-76SF00098. 9p. (CONF-860168—5). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86011317. 

From Workshop on observable standard model physics at 
the SSC; Los Angeles, CA, USA (15 Jan 1986). 

Heavy Higgs bosons produced by WW fusion at the SSC 
will have transverse mementum of order M/sub w/. The back- 
ground due to q anti q — ZZ will produce pairs with characteristi- 
cally less transverse momentum. This provides a useful discrimina- 
tor. It may be possible to tag the WW fusion events in a manner 
analogous to that used in two photon physics. 12 refs., 4 figs. 


37047 (LBL—21290) Weak interactions at the SSC. 
Chanowitz, M.S. (Lawrence Berkeley Lab., CA (USA)). 
Mar 1986. Contract AC03-76SF00098. 17p. (CONF- 
860168—4). NTIS, PC A02/MF AOl; 1; GPO Dep. Fi 
Number DE86011307. 

From Workshop on observable standard model physics at 
the SSC; Los les, CA, USA (15 Jan 1986). 

Prospects for the study of standard model weak interactions 
at the SSC are reviewed, with emphasis on the unique capability of 
the SSC to study the mechanism of electroweak symmetry breaking 
whether the associated new quanta are at the TeV scale or higher. 
Symmetry breaking by the minimal Higgs mechanism and by relat- 
ed strong interaction dynamical variants is summarized. A set of 
measurements is outlined that would calibrate the proton structure 
functions and the backgrounds to new physics. The ability to meas- 
ure the three weak gauge boson vertex is found to complement 
LEP II, with measurements extending to larger Q? at a comparable 
Statistical level in detectable decays. B factory physics is briefly re- 
viewed as one example of a possible broad program of high statis- 
tics studies of sub-TeV scale phenomena. The largest section of the 
talk is devoted to the possible manifestations of symmetry breaking 
in the WW and ZZ production cross sections. Some new results are 
presented bearing on the ability to detect high mass WW and ZZ 
pairs. The principal conclusion is that although nonstandard model 
scenarios are typically more forgiving, the capability to study sym- 
metry breaking in the standard model (and in related strong interac- 
tion dynamical variants) requires achieving the SSC design goals of 
V s,L = 40Tev, 10*%cm~*sec™*. 28 refs., 5 figs. 


37048 (LPC—85-08) Jet discrimination in the processes 
e*e” — u anti-u by an estimation of their charge. Delikaris, 
D. (College de France, 75 - Paris. Lab. de Physique Corpus- 
culaire). 1985. 21p. (In French). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86752163. 

We use the ete” — q anti-q events at 80 GeV in the mass 
center generated by the Lund Monte-Carlo and specially e+ e~ — u 
anti-u process. With a measurement of the jet-charge we try to 
have a discrimination between the u-jet and the anti-u-jet. Formulas 
for estimation of the jet charge are investigated as a criteria for the 


37049 (LPC—85-16) Quark mass effects in psi —> B anti- 
B decays. Carimalo, C. (College de France, 75 - Paris. Lab. 
de Physique Corpusculaire). 1985. = NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86752167. 

It is emphasized that since intermediate distances, in a range 
lying between confinement and asymptotic freedom, are probed in 
psi decays, quarks that constitute the hadrons produced in these 
decays should merely be considered as “constituent quarks” rather 
than “current quarks”, as chiral symmetry-breaking mechanisms 
should probably be already efficient in that range. In the case of psi 
decays into baryon-antibaryon pairs, it is shown that the resulting 
quark mass effects may be important, especially when studying the 
angular distributions of the emitted baryons. Agreement with exper- 
imental data is found for these distributions, using a very simple 
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non-relativistic-static quark model where each constituent quark of 
a baryon is assumed to have an effective mass of about the third of 
the baryon mass. 


37050 (RAL—84-095) What psi — yyV can teach us 
about gluons and quarks. Close, F.E. (Rutherford Appleton 
Lab., Chilton (UK)). Oct 1984. 8p. (CONF-8408129—3). 
Rutherford Appleton Laboratory, Chilton, Didcot, Oxon, 
OX11 0QX England. File Number T186901225. 

From Conference on the quark structure of matter; Scarbor- 
ough, Ontario, Canada (11 Aug 1984). 

The production of an ideally mixed vector meson in psi > 
yyV tags the quark flavors and gives direct information on the 
flavor dependence of gluon-quark interactions. Comparing V = 
rho,@,phi will reveal the flavor content of any resonance enhance- 
ment, such as iota (1440). The quarkonium, gluonium and hermaph- 
rodite interpretations of this state are reviewed with reference to 
radiative decays. I show how psi — yyV data may enable us to 
identify the constituency of the iota. 


37051 (SLAC-PUB—3920) Effects of a new heavy neu- 
tral vector boson at SLC and LEP. Franzini, P.J. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)). Apr 
1986. Contract AC03-76SF00515. 8p. (CONF-8603119—4). 
NTIS, PC A02/MF A0Oi; GPO Dep. File Number 
DE86010853. 

From 21. Rencontre de Moriond: strong interactions and 
gauge theories conference; Les Arcs, France (16 Mar 1986). 

Models with an extra neutral gauge boson (Z’) are discussed. 
We constrain the Z’ mass as a function of its mixing angle with the 
known Z° by requiring that the Z° mass not be shifted excessively 
by this mixing, and from the Higgs vacuum expectation value struc- 
ture of the mass matrix. We compare these limits with those previ- 
ously found from neutral current experiments. We discuss possible 
effects of non-excluded models on e* e~ physics at SLC and LEP. 8 
refs., 3 figs. 


37052 (SLAC-PUB—3921) Toponium and_ two-Higgs 
models. Franzini, P.J. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Apr 1986. Contract AC03- 
76SF00515. 8p. (CONF-8603119—3). NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE86010854. 

From 21. Rencontre de Moriond: strong interactions and 
gauge theories conference; Les Arcs, France (16 Mar 1986). 

Bounds from B® - anti B° mixing on charged-Higgs-boson 
masses and couplings in two-Higgs-doublet models are presented. 
These bounds are comparable to those obtained, with additional as- 
sumptions, from the neutral-K-system. The effects of the neutral 
Higgs bosons of these models on the spectrum and wave function 
of toponium are discussed. These effects could, in the future, lead 
to limits on, or the discovery of, these Higgs bosons. 8 refs., 3 figs. 


37053 Some crucial predictions of compositeness for the 
experiments at 100-GeV e*e™ colliders. Pati, J.C.; Strem- 
nitzer, H. (Department of Physics and Astronomy, Universi- 
ty of Maryland, College Park, Maryland 20742). Physical 
Review Letters; 56: No. 20, 2152-2155(19 May 1986). 

Under the assumption that the quarks and the Higgs boson 
are composites, it has been argued that the third tau family is ex- 
pected, on rather general grounds, to have an inverse size of order 
only 1 TeV. We note that the study of e e*t—t- 
quarkonium—>tau™ tau* would be especially suitable to observe this 
compositeness already at the CERN large electron-positron collider 
ring (LEP) energies, assuming that m/sub top/< or ~50 GeV. 


37054 Cosmic production of quarkonium?. Rudaz, S. 
(School of Physics and Astronomy, University of Minneso- 
ta, Minneapolis, Minnesota 55455). Physical Review Letters; 
56: No. 20, 2128-2131(19 May 1986). Contract AC02- 
83ER40105. 

It has been suggested that pair annihilation of heavy Major- 
ana fermions in the galactic halo into quarkonium plus a monochro- 
matic photon could occur at an observable rate. Here we show that 
a calculation of Srednicki, Theisen, and Silk seriously overestimates 
the rate for this process, by an ordre of magnitude or more, as a 
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result of neglecting the bound-state structure of quarkonium. It may 
nevertheless still be possible to resolve the correspondingly smaller 
gamma-ray line flux over the diffuse cosmic background by use of 
the currently planned space-borne superconducting magnet spec- 
trometer faciltiy with an energy resolution of 1% or better. 


Spectral-function sum rules for W boson in the 
cab alee versions of the standard model. 
Devyanin, S.A.; Jaffe, R.L. (Center for Theoretical Physics, 
Laboratory for ‘Nuclear Science and Department of Physics, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Physical Review [Section] D: Particles and 
Fields; 33: No. 9, 2615-2631(1 May 1986). Contract AC02- 
76ER03069. 

The QCD-like sum-rule method is applied to the W boson in 
the strong-coupling version of the standard model. For comparison 
the same methods are applied to the perturbative [Glashow-Salam- 
Weinberg (GSW)] version of the model. It is shown that the 
method works in the GSW model with good accuracy independent 
of the continuum threshold if the definition of the so-called sum- 
rule window is changed. In the strong-coupling model, one cannot 
“predict” the W-boson mass because the vacuum expectation values 
(VEV's) are unknown. Instead, a restriction on VEV’s coming 
from the experimental data can be found when some additional. as- 
sumptions about the W’ contribution are made. These restrictions 
can be useful in the application of the sum-rule method to other 
channels (Higgs, isoscalar vector, excited fermions, leptoquarks, 
etc.). The vacuum structure in the strong-coupling model may 
differ considerably from the GSW model. 


37056 Signatures of a second heavy neutral vector boson 
in e+e” annihilation. Vaz, C.; Wurmser, D. (Department of 


Physics and Astronomy, The Johns Hopkins University, 
Baltimore, Maryland 21218). Physical Review [Section] D: 
Particles and Fields; 33: No. 


9, 2578-2584(1 May 1986). Con- 
tract FG02-85ER40211 


Some grand unification models predict the existence of a 
second massive neutral vector boson which couples to fermions in 
much the same way as the well-known Z boson in the standard 
model of electroweak interactions. Among the possibilities, e* e~ 
annihilations at high energies may provide a means of observing the 
effects of this particle. We analyze the process e* e~—-ff-bar in the 
contest of a SU(2) x U(1) x U(1) theory with a view to study the 
anomalies in the angular distribution of the differential cross sec- 
tion. Two models are worked out as illustrations and low-energy 
predictions compared with current data from SLAC and DESY. 


37057 Upper limit on the masses of the charged Higgs 
bosons in the Gelmini-Roncadelli model. Golden, M. (Law- 
rence Berkeley Lab., CA, USA; California Univ., Berkeley, 
USA. Dept. of Physics). Physics Letters [Section] B; 169: No. 
2/3, 248-252(27 Mar 1986). Contract AC03-76SF00098. 

The Gelmini-Roncadelli model allows neutrino masses via an 
enlarged Higgs sector. One-loop corrections to Wsup(+-) and Z 
masses from the Higgs potential of this model are calculated, to 
leading order in heavy Higgs masses. Using the value of the rho 
parameter, the masses of the charged scalars are bounded. (orig.). 


37058 Gravitational acceleration of antiprotons. Gold- 
man, T.; Hynes, M.V.; Nieto, M.M. (Los Alamos National 
1980) NM). General Relativity and Gravitation; 18: 67-70(Jan 

The theoretical arguments and experimental evidence (both 
direct and indirect) for the conventional view that the gravitational 
acceleration of antimatter must be the same as that of matter are 
reviewed. It is found that there is no compelling support for such a 
belief. Therefore, a method is proposed to measure the gravitational 
acceleration of antiprotons using a beam extracted from the low- 
energy antiproton ring (LEAR) at CERN. 13 references. 


37059 Thick target Bremsstrahlung in coupled neutron- 
photon Monte Carlo. Hughes, HG: Mack, J.M. 
conn 5 National Lab., Los Alamos, NM 87545). pp 5 of 

Yor NY of the ASME winter annual meeting. New 
York, American Society of Mechanical Engineers 
(1984). (CONF-841201—). 
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From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

The thick target Bremsstrahlung model of Emigh has been 
incorporated into a version of MCNP. The new code simulates 
photon or coupled neutron-photon transport and models the gen- 
eration and transport of Bremsstrahlung radiation from the elec- 
trons and positrons produced by photon interactions. The results of 
a test problem indicate that the model is adequate for many applica- 
tions. 


6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 37041, 37068, 37073, 37074 


37060 (DOE/ER/40048—157-L6) Nuclear probes of fun- 
damental symmetries. Adelberger, E.G. (Washington Univ., 
Seattle (USA). Nuclear Physics Lab.). 1986. Contract 
AC06-81ER40048. 2p. (CONF-860741—3). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86010481. 

From International symposium on weak and el 
interactions in nuclei; Heidelberg, F.R. Germany (1 Jul 1986). 

This paper considers nuclear probes of the following funda- 
mental spauatii Isospin, Parity, and Time-reversal. (DWL) 


37061 (SLAC—296) Supersymmetry: proceedings. Bren- 
nan, E.C. (ed.). (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Jul 1985. Contract AC03-76SF00515. 
705p. (CONF-850768—). NTIS, PC A99/MF AO1; 1; GPO 
Dep. File Number DE86007853. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

Some lectures in these proceedings examine the theoretical 
basis for supersymmetry, recent developments in theories with com- 
pact dimensions, and experimental searches for supersymmetric sig- 
natures. Technologies are explored for obtaining very high energy 
electron-positron colliding beams. Separate abstracts were prepared 
for 35 papers in these conference proceedings. (LEW) 


37062 Electric dipole moment of *He. Avishai, Y.; Fabre 
de la Ripelle, M. (Department of Physics, Ben Gurion Uni- 
versity of the Negev, Beer Sheva, Israel). Physical Review 
Letters; 56: No. 20, 2121-2123(19 May 1986). 

The contribution of a CP-nonconserving nucleon-nucleon 
interaction to the electric dipole moment of *He is evaluated in 
view of a recent proposal for its experimental detection. We use 
two models of CP-nonconserving interactions in combination with 
a Reid soft-core strong nucleon-nucleon interaction. In the Kobaya- 
shi-Maskawa model of CP nonconservation the order of magnitude 
is 10-*° eX while the presence of the theta term in the QCD Lan- 
grangian contributes an order of magnitude 10~ ‘*theta-bar e cm. 


37063 Fermion mass hierarchy, Kobayashi-Maskawa 
meaty 00 Re eee 
family symmetry. Kang, K.; Shin, M. (Department of Phys- 
ics, Brown University, Provi Rhode Island ~~ o 
Physical Review [Section] D: Particles and Fields; 33: No. 9. 
2688-2694(1 May 1986). Contract AC02-76ER03130. 

We present a prototype model in which the observed family 
structure is entirely due to the family symmetry and its breaking 
patterns present at the axion scale. The model is based upon an 
SU(3) global family group and an Abelian group, in which U(1)/ 
sub PQ/ is a subgroup. The model successfully explains the ob- 
served fermion mass hierarchy, the Kobayashi-Maskawa (KM) 
matrix, and the weak and strong-CP problem on the same footing. 
The observed fermion mass hierarchy is naturally obtained from the 
smallest dimensionless parameter of order of the Cabibbo angle 
(thetax(1/5)) while the weak-CP phase of 7/2 is generated by 
spontaneous symmetry breaking at the axion scale. The entire KM 
angles are correctly produced in terms of the observed quark mass 
ratios from the Fritzsch “texture” of quark mass matrices. Three 
generations of superheavy Dirac fermions are predicted to exist at 
the axion scale. These fermions are in one-to-one correspondence 
with the three generations of ordinary quarks and leptons, and can 
be regarded as their "mirror image”. The best way of testing the 
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scenario presented in the model would be to detect some of the fa- 
milons predicted by the model. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 37055, 37144 


37064 (BNL—38092) Phase transitions: the lattice QCD 
approach. Gavai, R.V. (Brookhaven National Lab., Upton, 
NY (USA)). 1986. Contract AC02-76CHO00016. 15p. 
(CONF-860440—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE8601 1202. 

From 2. on local equilibrium in strong interaction 
physics; Santa Fe, NM, USA (8 Apr 1986). 

Recent results in the field of finite temperature lattice quan- 
tum chromodynamics (QCD) are presented with special emphasis 
on comparison of the different methods used to incorporate the dy- 
namical fermions. Attempts to obtain a nonperturbative estimate of 
the velocity of sound in both the hadronic and quark-gluon phase 
are summarized along with the results. 15 refs., 7 figs. 


37065 (NUS-HEP—85/006) Wavefunctional and Hamil- 
tonian for lattice gauge theory. Baaquie, B.E. 30D. ( re 
Univ. (Singapore). Dent. of Physics). 1986. 
860173—1). NTIS (US Sales Only), PC A03. ve eae 
DE86901427. 

From International conference on mathematical physics; 
Chittagong, Bangladesh (8 Jan 19 

We briefly discuss : the aang wavefunctional for fer- 
mions using anticommuting Grassman variables. We develop the 
formalism necessary for the continuum Dirac field. We discuss the 
Hilbert space for the interacting lattice quark-gluon field, briefly 
review Wilson fermions in the Hamiltonian formulation and derive 
Gauss’s law for lattice quantum chromodynamics. We lastly state 
the Hamiltonian for the lattice gauge theory using Wilson fermions, 
and exactly gauge-fix the SU(N) lattice gauge field Hamiltonian. 


Instability of de Sitter space on short time scales. 
a Hill, C.T. (Enrico Foul a ee 
ment of Astronomy, The University of Chicago, Chicago, 
Illinois). Physical Review [Section] D: stiles on and Fields; 33: 
No. 12, 3519-3525(15 Jun 1986). Contract AC02-80ER 10773. 

We consider the Einstein gravitational field equations cou- 
pled to the expectation value of the stress tensor in a real scalar 
field theory with arbitrary mass and coupling to curvature. We 
consider small oscillations of the metric and linearize the response 
of the quantum wave functional and the stress-tensor expectation 
value. In a small-time approximation we find unstable oscillations 
for a minimally coupled field and stable oscillations in the case of 
conformal coupling. 


37067 Nonstatic vacuum strings: Exterior and interior so- 
lutions. Stein-Schabes, J.A. (Theoretical Astrophysics 
Group, Fermi National Accelerator Laboratory, Batavia, II- 
linois 60510). Physical Review [Section] D: Particles and 
Fields; 33: No. 12, 3545-3548(15 Jun 198 

New nonstatic cylindrically symmetric solutions of Einstein's 
equations are presented. Some of these solutions represent stringlike 
objects. An exterior vacuum solution is matched to a nonvacuum 
interior solution for different forms of the energy-momentum 


in three-di- 


Spontaneous chiral-symmetry breaking 
mensional GED. ore, T.W.; Bowick, M.; Karabali, 
D.; Wijewardhana, L.C.R. . (Department of Physics, J. W. 
Gibbs Laboratory, Yale University, New Haven, 


Connecti- 
cut 06511). Physical Review [Section] D: Particles and Fields; 


33: No. 12, ”3704-3713(15 Jun 1986). Contract AC02- 
76ER03075. 


A detailed analysis is given of chiral-symmetry breaking in 
the large-flavor (N) limit of quantum electrodynamics in (2+ 1) di- 


energy 
with a computation of the effective potential for the fermion bilin- 
ear show that it is energetically preferable for the theory to dynam- 
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ically generate a mass for fermions. The magnitude of the mass is 
roughly exponentially suppressed in N from the fundamental di- 
mensionful scale aequivalentN e? of the gauge coupling constant, 
but the scale at which the self-mass begins to damp rapidly appears 
to be of order a, so that there is no spontaneous breaking of an 
approximate scale invariance that the underlying theory possesses at 
momentum small compared to a. Higher-order 1/N corrections are 
analyzed and it is shown that the 1/N expansion can be used con- 
sistently to demonstrate chiral-symmetry breaking. Open issues and 
possible improvements of the analysis are given and some avenues 
for future investigation suggested. 


37069 Critical behavior near deconfinement. Redlich, K.; 
Satz, H. (Fakultaet fuer Physik, Universitat Bielefeld, Ger- 
many). Physical Review [Section] D: Particles and Fields; 33: 
No. 12, 3747-3752(15 Jun 1986). 

We determine the temperature dependence of the pressure, 
the energy density, and the entropy density in statistical QCD with 
dynamical quarks. Our results are based on Monte Carlo calcula- 
tions with Wilson fermions in a fourth-order hopping-parameter ex- 
pansion on an 8* x 3 lattice. Using these results, we study the veloc- 
ity of sound and the thermodynamic quantities relevant for the col- 
lective transverse expansion of the system and for the transverse 
momentum of secondaries in nuclear collisions. 


37070 Amplitude for n-gluon scattering. Parke, S.J.; 
Taylor, T.R. (Fermi National Accelerator Laboratory, Bata- 
via, Illinois 60510). Physical Review Letters; 56: No. 23, 2459- 
2460(9 Jun 1986). 

A nontrivial squared helicity amplitude is given for the scat- 
tering of an arbitrary number of gluons to lowest order in the cou- 
pling constant and to leading order in the number of colors. 


37071 Line functionals and string field theory. Carson, 
L.; Hosotani, Y. (School of Physics and Astronomy, Uni- 
versity of Minnesota, Minneapolis, Minnesota 55455). Physi- 
cal Review Letters; 56: No. 20, 2144-2147(19 May 1986). 
Contract AC02-83ER40105. 

An alternative covariant formulation of string field dynamics 
is given, in which functions of one-dimensional curves (line func- 
tionals) are the essential ingredients. Guided by the geometrical 
principle of manifest reparametrization invariance and the corre- 
spondence to Nambu-Goto string dynamics in the x° = tau gauge, 
we derive generalized Dirac-string field equations ilnear in the mo- 
mentum density. It is shown that in three dimensions the equations 
for closed strings admit an equally spaced mass-squared spectrum, 
including massless particles of spin 0 and 1. 


37072 Stability analysis of M,W or =?> or =?> or 
=? in the ten-dimensional Einstein/Maxwell theory. Myung, 
Y.S.; Cho, B.H.; Park, Y. (Physics Department, Korea Ad- 
vanced Institute of Science and Technology, oners 
P.O. Box 150, Seoul, Korea). Physical Review Letters; 
No. 20, 2148-2151(19 May 1986). 

The compactifications of the ten-dimensional Einstein/Max- 
well theory and the Einstein/Maxwell-scalar theory into M, x S? x 
S? x S*, where M, denotes four dimensional Minkowski space, are 
found to be unstable. 


37073 Normalization invariance in quantum field theo- 
ries. Khuri, N.N. (The Rockefeller University, New York, 
New York 10021). Physical Review [Section] D: Particles and 
Fields; 33: No. 10, 2870-2874415 May 1986). Contract AC02- 
81ER40033. 

Starting with a lattice formulation of the Feynman-Kac func- 
tional integrals defining a quantum field theory, we show that the 
lack of dependence of the integrals on the “normalization” of the 
bosonic fields leads to a whole class of different functional formulas 
for the Schwinger functions. These new formulas are all equivalent 
to the standard ones, but have several advantages that are elucidat- 
ed. The method is applied to (phi*)/sub d/ theories, d = 1, 2, 3, 4, 
and scalar QED. In addition to the general definition of “normal- 
ization invariance,” the results in this paper include (i) a functional 
definition of the Borel transform in the bare coupling, (ii) manifest 
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cut-plane analyticity of the Borel variable, as is the onset of the cut, 
and (iii) cut-plane analyticity of lattice go(phi*)/sub d/ theory in go. 


37074 Is the doubly charged monopole stable?. London, 
D. (Enrico Fermi Institute and ent of Physics, Uni- 
versity of Chicago, Chicago, Illinois 60637). Physical Review 
[Section] D: Particles and Fields; 33: No. 10, 3075-3089(15 
May 1986). Contract AC02-82ER40073. 

An SU(3)—SO(3)—U(1) model is used to examine the mass 
spectra of both the Z2 monopole formed at the first stage of sym- 
metry breaking and the doubly charged monopole formed at the 
second. We find that the Z2 nature of the monopole does not affect 
its mass spectrum. We also find that the doubly charged monopole 
can have a mass M/sub monopole/<M/sub W//a in the Prasad- 
Sommerfield limit, where M/sub W/ is the mass of the gauge 
bosons formed at the second stage of symmetry breaking. It will be 
shown that, under certain conditions, the doubly charged monopole 
is not stable, but can decay to two singly charged monopoles. 


37075 Explicit formula for the renormalization-scheme 
invariants of perturbation theory. Stevenson, P.M. (T. W. 
Bonner Laboratories, Physics Department, Rice University, 
Houston, Texas 77251). Physical Review [Section] D: Particles 
and Fields; 33: No. 10, 3130-3131(15 May 1986). Contract 
AS05-76ER05096. 

Certain combinations rho-tilde/sub n/ of perturbative coeffi- 
cients (in the expansion of a physical quantity) and 8-function coef- 
ficients are renormalization-scheme invariant. An explicit formula 
for the general rho-tilde/sub n/ is derived. 


37076 Effective nee lagrangian with derivative 
couplings. K. (Lawrence Berkeley Lab., CA, 
USA; California Univ, Berkeley, USA. t. of Physics). 
Nuclear Physics [Section] B; 268: No. 3/4, 669-692(12 May 
1986). Contract AC03-76SF00098. 

The one-loop effective scalar lagrangian is given in an ex- 
plicitly field redefinition invariant for form a general model with 
derivative scalar self-couplings and scalar couplings to spin-1/2 fer- 
mions. Applications are given for the non-linear sigma-model and 
the leading N (N = number of chiral multiplets) contribution to the 
quadratically divergent terms in no-scale supergravity models of 
the type that may arise from compactification of superstring theo- 
ries. The formalism is easily generalized to the case of background 
gauge fields. (orig.). 


37077 Chiral gauge theories in the 1/N expansion. Eich- 
ten, E.; Peceei, RD: Zeppenfeld, D.; Preskill, J. (Fermi 
National Accelerator Lab., Batavia, IL, USA; Deutsches 
Elektronen-Synchrotron, DESY, Hamburg, Germany, F.R.; 
California Inst. of Tech., Pasadena, USA). Nuclear Physics 
[Section] B; 268: No. 1, 161- 178(38 Apr 1986). Contract 
AC03-81ER40050. 

We study the large-N limit of various SU(N) gauge theories 
with chiral fermion content. Assuming that the leading N-> infinite 
behavior is given by a sum of planar diagrams, we find that the 
gauge interaction must fail to confine color in some models. Other 
models, assuming both a planar diagram limit and confinement, 
must contain massless composite fermions. (orig.). 


37078 Chiral gauge theories on the lattice. Eichten, E.; 
Preskill, J. (Fermi National a Lab., Batavia, IL, 
bow California Inst. of Tech., Pasadena, USA). Nuclear 
sics [Section] B; 268: No. 1, 179-208(28 Apr 1986). Con- 
ri yy AG0S 81ER40050. 
We propose a method for constructing lattice gauge theories 
in which fermions transform as a complex representation of the 
gauge group. (orig.). 


calculation in N=2 light-cone Yang- 
Mills. Smith, A. (Lawrence Berkeley Lab., CA, USA). Nu. 
clear Physics Section] B; 267: No. 2 277-289(14 Apr 1986). 
Contract AC03-76SF00098. 

We calculate the two-loop 8 function in the light-cone form 
of N=2 Yang-Mills. The result is zero in agreement with other cal- 
culations using regularization by dimensional reduction. All inte- 
grals involved are infrared finite. Supersymmetry makes so many 
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graphs finite that only three topologically distinct 2-loop graphs 
need be computed. (orig.). 


37080 SU(2) topological at finite 
ture. Arian, Y.; Woit, P. (State Univ. of New York, Stony 
Brook, USA. Dept. of Physics; Brookhaven National Lab., 
Upton, NY, USA. Physics Dept.; State Univ. of New York, 
Stony Brook, USA. Inst. for Theoretical Physics). Physics 
Letters [Section] B; 169: No. 4, 402-404(3 Apr 1986). 

A calculation is reported on the topological susceptibility 
<Q?>/V at finite temperature in SU(2) lattice gauge theory. Only 
a weak suppression is found above the deconfinement temperature 
Tsub(c). The effects of topological fluctuations with scale size of 
order that of the lattice spacing are discussed. (orig.). 


37081 Perturbative analysis of the QCD, maps. Bern, Z.; 
Chan Huesun. (Lawrence Berkeley Lab., CA, USA). Nucle- 
ar Physics [Section] B; 266: No. 3/4, 509-535(24 Mar 1986). 
Contract AC03-76SF00098. 

The Claudson-Halpern stochastic processes for QCD, are 
verified to all orders of perturbation theory resulting in a number 
of new finite-time, infrared finite, expansions of the 
theory. The map viewpoint shows that the superficial quadratic di- 
vergences of QCD,, at least in the temporal gauge, are related to 
the choice of any final state configuration in the Feyn- 
man path integral formulation. (orig.). 


37082 Spontaneous in ten dimensions 
and almost structures. Chapline, G.F. (Lawrence 
Livermore National Lab., CA, USA). Classical and Quan- 
tum Gravity; 3: No. 2, L35-L39(1 Mar 1986). 

The coupled Yang-Mills supergravity theory in ten dimen- 
sions leads naturally to spacetimes of the form t x M* x M®, where 
M‘® is a compact homogeneous space with a non-integrable almost 
complex structure. 


37083 Corner transfer matrices and Lorentz invariance 
on a lattice. Thacker, H.B. (Fermi National Accelerator 
Lab., Batavia, IL, USA). Physica D: Nonlinear Phenomena 
oie 18: No. 1-3, 348-359(Jan 1986). (CONF- 
8 5—). 

From Conference on solitons and coherent structures; Santa 
Barbara, CA, USA (11 Jan 1985). 

The continuum limit of the Baxter eight-vertex lattice model 
is the Lorentz invariant massive Thirring/sine-Gordon field theory. 
Here it is shown that the Baxter model exhibits a continuous sym- 
metry which is an exact lattice generalization of Lorentz invar- 
iance, and that the corner transfer matrix recently developed by 
Baxter is a lattice boost operator. The role of elliptic function pa- 
rameters as lattice rapidity variables is discussed. 


6455 Scattering Theory 


37084 ee Rigorous derivation of 
the miracle identity of three-dimensional inverse 
(Stanford Univ., CA (USA). a of Mathematics). Oct 
1984. 4p. NTIS, ‘PC A02/MF Ai 

The large-energy asymptotic Tedioviee of scattering solutions 
of the three-dimensional time-dependent Schrodinger equation is in- 
vestigated. The second term of the expansion leads to the miracle 
of Newton’s three-dimensional inverse scattering theory. 
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37085 (PNO-DRE—84-09) What does Ganil can bring 
to nuclear physics. Lefort, M. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). 1984. 17p. (a 
French). (CONF-8401114—1). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86752168. 

From Conference of the Paris Sud Section of the French 
Physical Society; Orsay, France (25 Jan 1984). 
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A survey is given about the critical conditions limiting com- 
plete fusion: critical distance, yrast nuclei, fission barrier equal to 
zero, large velocity of incoming nucleons. Linear mometum trans- 
fer measurements are presented as a new method for studying 
fusion. In a second part, deep inelastic reactions are considered. 
The drift for average values of <A> and <Z> is discussed. Fi- 
nally prospects are made on the future of reaction studies with low 
energy heavy ions. 


6511 Experimental Techniques 


37086 (AD-A—164530/8/XAB) Demonstration of the 
feasibility of the tuning and stimulation of nuclear radiation. 
Annual summary report, 1 January-31 December 1985. Col- 
lins, C.B. (Texas Univ., Richardson (USA). Center for 
Quantum Electronics and Applications). 31 Jan 1986. 43p. 
NTIS, PC A03/MF AO1. 

This project concerns the demonstration of the feasibility of 
the tuning and perhaps even stimulation of nuclear radiation. 
Theory has indicated that anti-Stokes Raman upconversion of in- 
tense but conventional long-wavelength sources of radiation pro- 
duced by scattering from isomeric states of nuclear excitation could 
lead to significant sources of tunable gamma radiation characterized 
by the natural Moessbauer widths of the lines. This would result in 
lines with sub-Angstrom wavelengths and widths of a few MHz. 
Whether or not these processes can reach threshold depends upon 
the resolution of basic issues lying in an interdisciplinary region be- 
tween quantum electronics and nuclear physics that have not been 
previously addressed. It was the purpose of this work to study 
these issues experimentally. 


37087 (LA-UR—86-1812) Spin observables at intermedi- 
ate energies: a tool in viewing the nucleus. McClelland, J.B. 
(Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 12p. (CONF-860575—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86011241. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

This paper attempts to summarize some of the advances 
made in intermediate nuclear physics through measurements of spin 
observables, notably in the range of bombarding energies from 100 
to 1000 MeV. Relative to measurements of cross section, spin ob- 
servables offer a highly selective filter in viewing the nucleus. 
Their general utility is found in their sensitivity to particular nucle- 
ar transitions and is further augmented by their simple connections 
to the NN force. The advantage of higher energies is apparent from 
the dominance of single-step mechanisms even at large energy 
losses where general nuclear spin responses may be made. Experi- 
mentally, this is an energy range where efficient, high-analyzing- 
power polarimeters can be coupled with high resolution detection 
techniques. 29 refs., 5 figs. (DWL) 


6512 Nuclear Properties And Reactions, A= 1-5, 
Theoretical 


REFER ALSO TO CITATION(S) 37062, 37112 


37088 (LBL—21321) Measurement of the longitudinal 
analysing power in ne scattering. von Rossen, P.; von 
Rossen, U.; -E.; Eversheim, P.D.; Rioux, C. 
(Lawrence Berkeley Lab., CA (USA)). Aug 1985. Contract 
ACO03-76SF00098. 7p. (CONF- -850807— 14). NTIS, PC A02/ 
MF AOl1; 1; GPO a. File Number DE86011565. 

From 6. international symposium on polarization phenomena 
in nuclear physics; Osaka, Japan (26 Aug 1985). 

The analysing power was measured using longitudinally po- 
larized protons of 50 MeV on a 80 bar hydrogen gas target. The 
thickness of the target corresponded to a 10 MeV proton energy 
loss. The cross sections were averaged over an angular range of 40- 
135 degrees c.m. A value of A/sub Z = )-1.63+- 1.03) x 10*7 was 
obtained. 6 refs., 2 figs., 2 tabs. (DWL) 
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37089 Measurement and application of DDy, DTy and 
D*Hey reactions at low energy. Cecil, F.E.; Cole, D.M.; 
Wilkinson, F.J. III; Medley, S.S. (Colorado School of 
Mines, Golden). Nuclear Instruments and Methods in Physics 
Research, Section B: Beam Interactions with Materials and 
Atoms; B10/11: 411-414(1985). (CONF-841117—Pt.1). Con- 
tract AC02-83ER40091;A.C02-76CH03073. 

From 8. conference on the application of acceleraiors in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The gamma ray branching ratios for the reactions T(d, 
y)®He, Dd, y)*He, *He(d, y)®Li have been measured between 
center of mass energies of 25 to 100 keV. The branching ratios are 
observed to be roughly constant over the energy range of the meas- 
urements with best values Gamma/sub dty//Gamma/sub dta/ = 
(5.4 +/- 1.3) x 10-5 Gamma/sub ddy//Gamma/sub dd/ = (1.1 
+/- 0.3) x 10-7 and Gamma /sub d3Hey//Gamma/sub d3Hea/ = 
(5.0 +/- 1.2) x 10-5. These branching ratios are used to calculate 
the reactivities for the production of the gamma rays by high tem- 
perature plasmas. Specific applications to TFTR plasmas are pre- 
sented. 


6513 Nuclear Properties And Reactions, A=6-19, 
Theoretical 


37090 (DOE/AL/24085—T2) [14 MeV cross sections 
and detector]. Progress report, July 1984-June 1985. (New 
Mexico Univ., Albuquerque (USA)). 1985. Contract AS04- 
82AL24085. 12p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86010940. 

Progress in measuring 14 MeV cross sections is reported. 
Reactions studied include “™Cu(n,2n)*Cu, Cu(n,2n)*Cu, 
56Fe(n,p)5®Mn, °°Co(n,2n)*®Co, 1F(n,2n)'*F, and 'N(n,2n)'*N. 
Measurements are in progress for ‘'Pr(n,2n), Zn(n,p), 
%Zn(n,2n), and Zn(n,2n) cross sections. A newly developed Be- 
ryllium based pulsed neutron detector is also described. 3 figs. 


37091 (DOE/ER/40048—153-L5) Experiment to meas- 
ure Delta I = O parity mixing in ‘*N. report. 
Swanson, H.E.; Zeps, V.J.; Adelberger, . G.; Gossett, 
C.A.; Stromecki, a Haeberli, W.; Quin, P (Washington 

Univ., Seattle (USA); Wisconsin Univ., Madison (USA)). 
1986. Contract AC06-81ER40048. 2p. (CONF- -860741—2). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86010437. 

From International symposium on weak and electromagnetic 
interactions in nuclei; Heidelberg, F.R. Germany (1 Jul 1986). 

An experiment is being conducted to detect parity mixing in 
4N at E/sub X/ = 9 MeV by forming the narrow E/sub p/ = 
1.16 MeV 0* level as a resonance in '*C(/sub p,p/) and measuring 
the longitudinal analyzing power A/sub z/. Current efforts concen- 
trate on eliminating systematic errors in the measurements of the 
analysing power. 2 refs., (DWL) 


37092 (LA—10665-MS) Cross sections for neutron-pro- 
ducing reactions induced by 6- and 10-MeV neutrons incident 
on ?°B and B. Drosg, M.; Lisowski, P.W.; Drake, D.M.; 
Hardekopf, R.A.; Mueliner, S.M. (Los Alamos National 
Lab., NM (USA)). May 1986. Contract W-7405-ENG-36. 
50p. NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE86011734. 

Using the time-of-flight technique, the 1°B and ™'B neutron 
emission spectra at incident neutron energies of 6.00 and 10.00 MeV 
for angles between 20° and 145° have been measured. Double dif- 
ferential cross sections and their integrated values have been ex- 
tracted and are presented in tables and graphs. The integrated 
values (corrected for charged particle cross sections, if necessary) 
are in excellent agreement with measured total cross sections. 15 
refs., 39 figs., 14 tabs. 
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37093 Sensitivity of p/sub pol/+A/sub pol/ elastic spin 
observables to relativistic aspects of nuclear structure. Ray, 
L.; Hoffmann, G.W.; Barlett, M.L.; Jarmer, J.J.; Clark, 
B.C.; Kozack, R.E.; Mercer, R.L.; Burleson, G.R.; Hama, S. 

ent of Physics, University of Texas, Austin, Texas 
1906. Physical Review Letters; 56: No. 23, 2465-2468(9 Jun 


We present results of calculations which suggest that several 
of the spin observables for elastic scattering of 500-MeV polarized 
protons from a polarized ‘°C target are sensitive to relativistic as- 
pects of nuclear structure. 


37094 Dynamics of low-energy antiproton annihilation in 
nuclei as inferred from inclusive proton and pion measure- 
ments. McGaughey, P.L.; Bol, K.D.; Clover, M.R.; DeV- 
ries, R.M.; DiGiacomo, N.J.; Kapustinsky, J.S.; Sondheim, 
W.E.; Smith, G.R.; Sunier, J.W.; Yariv, Y. (Physics Divi- 
sion, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review Letters; 56: No. 20, 2156- 
2159(19 May 1986). 

The cross sections for the production of charged pions and 
protons from the annihilation of 608-MeV/c antiprotons on 7C, 
8°Y, and 7°*U are presented. The sources of pion and proton emis- 
sion are inferrec from the rapidity distributions of the data. The re- 
sults are compared to and seen to be in good agreement with in- 
tranuclear-cascade calculations. 


37095 Spin transfer in *Li(p vector,n vector) and ‘’Li(p 
vector,n vector) at 800 MeV. McNaughton, M.W.; Spinka, 
H.; Shimizu, H. (Los Alamos National Lab., NM, USA; Ar- 
gonne National Lab., IL, USA). Nuclear Instruments and 
Methods in Physics Research, Section A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 243: No. 1, 
137-139(1 Feb 1986). 

The spin transfer parameters Ksub(LL) and Ksub(NN) have 
been measured for zero-degree neutron production from *Li(p 
vector,n vector) and 7Li(p vector,n vector) using 800 MeV inci- 
dent protons. Since Ksub(LL)approx.=-0.5 for both lithium iso- 
topes, lithium is a potentially useful production target for polarized 
neutrons. 


6515 Nuclear Properties And Reactions, A=39-58, 
Theoretical 


37096 (UCID—20738) Excitation functions derived from 
proton and deuteron measurements on natural chromium. 
West, H.I. Jr.; Lanier, R.G.; Mustafa, M.G. (Lawrence 
Livermore National Lab., CA (USA)). 1 May 1986. Con- 
tract W-7405-ENG-48. lip. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86011691. 

As a part of a program to measure charged-particle nuclear 
reactions of interest to Test Program, we earlier reported measure- 
ments of the “Ti(p,n)“V,*"Ti(d,n)“V and “Ti(d,2n)“*V excita- 
tion functions. Here we report measurements of the °*Cr(p,n)/sup 
52g/Mn, **Cr(d,2n)/sup 52g/Mn, and *°Cr(d,a)**V excitation func- 
tions obtained from targets of natural chromium. These data will 
become part of the LLNL data base. 9 refs., 5 figs., 3 tabs. 


37097 Non-equilibrium particle emission in heavy-ion 
fusion-evaporation reactions. Maguire, C.F. (Vanderbilt 
Univ., Nashville, TN). Nuclear Instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials 
and Atoms; B10/11: 441-453(1985). (CONF-841117—Pt.1). 
Contract AS05-76ER05034. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Non-equilibrium particle emission occurring in heavy-ion 
fusion-evaporation reactions is analyzed in terms of the moving 
source model. Different projectile-target combinations are seen to 
give different source characteristics depending upon the particle 
being detected. Non-equilibrium particle production in a heavy pro- 
jectile reaction, *Si + “Ca, is practically non-existent even at a 
relatively high projectile velocity above the Coulomb barrier. 
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6516 Nuclear Properties And Reactions, A= 59-89, 
Theoretical 


37098 (UCRL—94158) Neutron capture cross sections for 
/sup 86,87/Sr at Stellar temperatures. Bauer, R.W.; Math- 
ews, G.J.; Becker, J.A.; Howe, R.E. (Lawrence Livermore 
National Lab., CA (USA)). Feb 1986. Contract W-7405- 
ENG-48. 4p. (CONF-860741—1). NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86009715. 

From International symposium on weak and electromagnetic 
interactions in nuclei; Heidelberg, F.R. Germany (1 Jul 1986). 

Cross sections have been measured from 100 eV to 1 MeV 
by the neutron-time-of-flight technique. The capture events were 
recorded by detecting the prompt gamma-ray cascade with two 
CeDe scintillators, and were normalized to standard gold cross sec- 
tions. The background was determined experimentally by utilizing 
the “black resonance” technique. A ®Li-glass scintillator was used 
to monitor the neutron flux. A Maxwellian-averaged capture cross 
section at kT = 30 keV of 74 +- 3 mb for Sr, and 102 +- 4 mb 
for ®7Sr. (LEW) 


6517 Nuclear Properties And Reactions, A=90-149, 
Theoretical 


— (ISN—85-13) M1 character of unresolved continu- 
transitions from X-ray ae measurements. Thi- 
band, J.P.; Aguer, P.; Bastin, G.; Nguyen, L.; Perrin, N.; 
Sergolle, H.; Gizon, J; Hubert, P.; Villard, MM. (Greno- 
ble-1 Univ., 38 (France). Inst. des Sciences Nucleaires). Mar 
1985. 34p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86752165. 

We have measured the X-ray multiplicities of the transitions 
deexciting the quasi-continuum region as a function of the input 
spin for deformed and transitional erbium isotopes obtained in 
(*°Ar,xn) reactions. Combined with y-ray angular distribution stud- 
ies, these measurements clearly show the occurrence of a magnetic 
dipole component in the energy region 300-800 keV. The spin de- 
pendence of this “bump” is quite different in deformed and transi- 
tional nuclei. In the latter case, a sudden increase in the quasi-con- 
tinuum K electron multiplicity arises for spins higher than 35n and 
is strongly correlated to the occurrence of collective modes in 
these nuclei at the same spins. It is suggested to correspond to col- 
lective behavior of bands built on yrast states of single particle 
nature. 


37100 (ISN—85-14) Effective moment of inertia in °°Ce 
and !2°La, Jerrestam, D.; Efstroem, S.; Klamra, W.; Lindb- 
lad, T.; Linden, C.G.; Barci, V.; Gizon, J. (Grenoble-1 
Univ., 38 (France). Inst. des Sciences Nucleaires). Mar 1985. 
14p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86752162. 

The moments of inertia Jsub(eff)sup((2)) are measured for 
13°Ce and '°La, which were produced in the reaction (118 MeV) 
12C on Te and identified by means of Ge(Li)-gates. Comparison 
with other measurements of discrete gamma transitions and of 
Jsub(band)sup((2)) are made. 


37101 (LBL—21212) Complex fragment emission from 
hot compound nuclei. Moretto, L.G. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1986. Contract AC03-76SF00098. 
27p. (CONF-860396—9). NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE8601 1309. 

From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 

The experimental evidence for compound nucleus emission 
of complex fragments at low energies is used to interpret the emis- 
sion of the same fragments at higher energies. The resulting experi- 
mental picture is that of highly excited compound nuclei formed in 
incomplete fusion processes which decay statistically. In particular, 
complex fragments appear to be produced mostly through com- 
pound nucleus decay. In the appendix a geometric-kinematic theory 
for incomplete fusion and the associated momentum transfer is out- 
lined. 10 refs., 19 figs. 
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37102 Gamma decay of isovector giant resonances built 
on highly excited states in '4Sn. Gaardhoje, J.J.; Ellegaard, 
C.; Herskind, B.; Diamond, R.M.; Deleplanque, M.A.; 
Dines, G.; Macchiavelli, A.O.; Stephens, F.S. (The Niels 
Bohr Institute, University of Copenhagen, Copenhagen 2100 
O, Denmark). Physical Review Letters; 56: No. 17, 1783- 
1786(28 Apr 1986). 

Gamma-ray transition-energy spectra up to E/sub y/=33 
MeV have been measured for the decay of the compound nucleus 
111§n( populated at excitation energies up to E(@100 MeV. Above 
E/sub y/=20 MeV an excess of gamma rays over the contribution 
from the isovector giant dipole resonance is observed in the energy 
range where the isovector giant quadrupole resonance built on ex- 
cited states is expected. The width of the giant dipole resonance in 
/sup 108,111/Sn( shows a large increase with increasing nuclear 
temperature and angular momentum. 


6518 Nuclear Properties And Reactions, A= 150-189, 
Theoretical 


37103 (DOE/ER/40162—T1) Light particle emission 
measurements in heavy ion reactions. Progress report, June 1, 
1985-May 31, 1986. Petitt, G.A. (Georgia State Univ., At- 
lanta (USA). Dept. of Physics and Astronomy). 1986. Con- 
tract FG05-84ER40162. 9p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE8601 1464. 

Experimental work at the Hollifield Heavy Ion Research Fa- 
cility (HHIRF) and Georgia State is reviewed. Work on neutron 
emission from products of C + Cd and Ne + Nd systems is re- 
viewed. Analysis of results on neutron emission from the **O + 
142Nd system are nearing completion. An experimental study still in 
progress at the HHIRF in damped reactions of **Ni and *Ho at 
15 MeV/nucleon is described. 2 figs. (DWL) 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Theoretical 


37104 (LBL—21384) Transfer reactions with heavy ele- 
ments. Hoffman, D.C. (Lawrence Berkeley Lab., CA 
(USA)). Apr 1986. Contract AC03-76SF00098. 2ip. 
(CONF-8604184—2). NTIS, PC A02/MF A0Ol; 1; GFO 
Dep. File Number DE86011316. 

From Symposium on 10 years of uranium beam; Darmstadt, 
F.R. Germany (2 Apr 1986). 

Transfer reactions for several transuranium elements arc 
studied. (7“*Cm, *°Bk, °CF, 75*Es), /sup 16,18/O, /sup 20,22/Ne, 
and /sup 40,48/Ca projectiles are used. The production of neutron- 
rich heavy actinides is enhanced by the use of neutron-rich projec- 
tiles **O and **Ne. The maxima of the isotopic distributions occur 
at only 2 to 3 mass numbers larger for *Ca than for “Ca reactions 
with **Cm. The cross sections decrease rapidly with the number 
of nucleons transferred. The use of neutron-rich targets favors the 
production of neutron-rich isotopes. “Cold” heavy targets are pro- 
duced. Comparisons with simple calculations of the product excita- 
tion energies assuming binary transfers indicate that the maxima of 
the isotopic distributions occur at the lightest product isotope for 
which the energy exceeds the reaction barrier. The cross sections 
for transfer of the same nucleon clusters appear to be comparable 
for a wide variety of systems. 23 refs., 4 figs., 4 tabs. 


37105 Chemical dependence of low-energy beta decays as 
a contribution to resolution of **'Pu half-life anomaly. Har- 
ston, M.R.; Pyper, N.C. (Department of Inorganic Chemis- 
try, University Chemical Laboratory, Lensfield Road, Cam- 
bridge CB2XW, England). Physical Review Letters; 56: No. 
17, 1790-1793(28 Apr 1986). 

Differences between the rates of **Pu decay in the free ions 
Put —Pu®™ are predicted. Two mechanisms modifying these differ- 
ences when the ions are present in an ionic solid are elucidated. 
*41Pu is predicted to decay 0.3% faster in solid PuO than in solid 
PuO:. Chemical variations of this magnitude may be a contributing 
factor to the observed discrepancies between different experimental 
determinations of the half-life of *‘Pu but are unlikely on thier 
Own to account completely for the anomaly. 
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6530 Nuclear Theory 
REFER ALSO TO CITATION(S) 37045, 37045 


37106 (CEA-CONF—8160) Heavy ion physics around the 
Fermi energy. Ngo, C. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Fondamentale (IRF)). Oct 1985. 20p. (CONF-8509227—3; 
DPh-N-S—2303). NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86752169. 

From IAEA topical meeting on phase space approach to nu- 
clear dynamics; Trieste, Italy (30 Sep 1985). 

Some aspects of heavy-ion physics between approximately 
20-50 MeV/u are reviewed on two examples. First, one describes 
the present situation concerning the amount of linear momentum 
that a projectile can transfer to a fused system. One shows that this 
amount depends on the bombarding energy and on the mass of the 
projectile. The limit of incomplete fusion is discussed in terms of 
the maximum energy content of a nuclear system. Second, one de- 
scribes some new results obtained with Kr projectiles on medium 
and heavy targets where one observes strongly inelastic events. 
These products are interpreted qualitatively in terms of a partici- 
pants-spectators picture modified by the mean field interaction. The 
difference between Kr and lighter projectiles induced reactions is 
interpreted in terms of the Coulomb interaction as it is also the case 
at low bombarding energies. 


37107 (CONF-860441—1) Event simulation for the 
WAS80 experiment. Sorensen, S.P. (Tennessee Univ., Knox- 
ville (USA); Oak Ridge National Lab., TN (USA)). 1986. 
Contract AC05-840R21400. 14p. NTIS, PC A02/MF AO0Ol1; 
1; GPO Dep. File Number DE86011507. 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

The HIJET and LUND event generators are compared. It is 
concluded that for detector construction and design of experimental 
setups, the differences between the two models are marginal. The 
coverage of the WA80 setup in pseudorapidity and energy is dem- 
onstrated. The performance of some of the WA80 detectors (zero- 
degree calorimeter, wall calorimeter, multiplicity array, and 
SAPHIR lead-glass detector) is evaluated based on calculations 
with the LUND or the HIJET codes combined with codes simulat- 
ing the detector responses. 9 refs., 3 figs. 


37108 (CONF-8604194—1) Three-body forces mandated 
by Poincare invariance. Coester, F. (Argonne National Lab., 
IL (USA)). 1986. Contract W-31-109-ENG-38. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86010514. 
From International symposium on three-body force in the 
three-nucleon system; Washington, DC, USA (24 Apr 1986). 
Poincare invariant models for the three-nucleon system are 
examined which have the same heuristic relation to field theories as 
the nonrelativistic nuclear models. The generators of the infinitesi- 
mal dynamical transformations can be obtained as functions of the 
kinematic generators, the invariant mass operator of the interacting 
system, and additional operators. These additional operators are the 
components of the Newton-Wigner position operator in the instant 
form, and the transverse components of the spin in the front form. 
The relativistic dynamics of Poincare transformations is examined, 
and then these concepts are applied to two-nucleon systems. The 
transition to a fully interacting three-nucleon system is made. 


(LEW) 


37109 (GANIL-P—85-07) Dynamical decay of nuclei at 
high temperature: competition between particle emission and 
fission decay. Delagrange, H.; Gregoire, C.; Scheuter, F.; 
Abe, Y. (Grand Accelerateur National d’Ions Lourds 
(GANIL), 14 - Caen (France)). Jun 1985. 42p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86752166. 

A generalized diffusion equation is propounded to follow the 
time evolution of an excited nucleus towards fission including along 
the particle decay. This theoretical model is built in order to try to 
analyse the anomalous behaviour of particle emission observed in 
many experimental data for heavy-ion induced reactions. Some cal- 
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culations for the systems '*Hg, ‘Yb and *“*Cf are presented. A 
possible extension of this generalized formalism is suggested to deal 
more consistently with the experimental data. 52 refs. 10 figs. 


37110 (GSI—86-7-Prepr.) Strangeness in _ relativistic 
heavy ion collisions. Koch, P.; Mueller, M.; Rafelski, J. (Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
Germany, F.R.); Frankfurt Univ. (Germany, F.R.). Inst. 

er Theoretische Physik). Mar 1986. 181p. NTIS, PC E14; 
Available from NTIS as TIB/B86-05873. 

Abundances of strange antibaryons formed in nuclear colli- 
sions at above 10 GeV/A are considered as a most accessible diag- 
nostic tool for the study of the possible formation and physical 
properties of the quark-gluon plasma phase of hadronic matter. In 
this report we describe the current status and develop a dynamical 
approach in order to describe strange particle formation in nuclear 
collisions at high energy. (orig.). 


37111 (UCRL—94663) Lattice gauge theory as a nuclear 
many-body problem. Mathews, G.J.; Bloom, S.D.; Snyder- 
man, N.J. (Lawrence Livermore National Lab., CA (USA)). 
May 1986. Contract W-7405-ENG-48. 7p. (CONF-860575— 
5). NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE8601 1605. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The conceptual connection between lattice quantum chro- 
modynamics and a nuclear many-body problem is discussed. An il- 
lustrative example is given now the 0(3) nonlinear sigma model in 
(1 + 1) dimensions can be computered with a nuclear shell-model 
code with a speed which is competitive with other approaches. 
Progress toward the implementation of this technology in lattice 
SU(2) Yang-Mills gauge theory is described. 8 refs., 1 fig. 


37112 Periodic orbits of the time-dependent Hartree- 
Fock equations. Chomaz, P.; Flocard, H.; Vautherin, D. (Di- 
vision de Physique Theorique, Institut de Physique Nu- 
cleaire, 91406 Orsay Cedex, France). Physical Review Letters; 
56: No. 17, 1787-1789(28 Apr 1986). 

An efficient method, suitable to build periodic orbits of the 
time-dependent Hartree-Fock equations, is presented. A numerical 
application to monopole vibrations in the ‘He nucleus is discussed. 


6540 Radiation And Shielding Physics 


REFER ALSO TO CITATION(S) 35916 


37113 (SAND—86-0134C) New approach to the Monte 
Carlo prediction of interface Halbleib, J.A. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 14p. (CONF-860706—12). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86011825. 

From 23. annual conference on nuclear and space radiation 
com? a RI, USA (20 Jul 1986). 

for more efficient Monte Carlo prediction of 

inset nates in highly shielded and/or complex geometries 
is described. It is based upon the internal generation of an interface 
source surrounding the relatively small portion of a problem where 
interface effects are most important. the method is verified by com- 
paring with a more conventional Monte Carlo approach for a case 
where the latter can be efficiently employed. It is applied to the 
prediction of forward photoemission for both scattering and absorp- 
tion dominated situations and to the prediction of energy deposition 
profiles near a gold/silicon interface that is both highly shielded 
and subject to significant backscatter. Although run times are quite 
high, primarily due to the large spread in weights of the contribut- 
ing electrons, there may be no alternatives to this approach for 
complex geometries. 4 refs., 8 figs. 


37114 Macroscopic cold-fluid equilibrium eo of 
aoe non-neutral electron flow in a cylindrical diode. 
K.T.; Davidson, R.C. (Science Applications Interna- 
Corporation, Boulder, Colorado 80302). Physical 
Review [Section] A: General Physics; 33: No. 6, 4284-4292(Jun 
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The cold-fluid Maxwell equations are used to investigate de- 
tailed equilibrium properties (partial/partialt = 0) of relativistic 
non-neutral electron flow in cylindrical diode geometry with ap- 
plied magnetic field. There is considerable latitude in specifying the 
equilibrium profiles. In particular, the profiles for any one of the 
density n/sub b/°(r), axial magnetic field B/sub z/°(r), radial elec- 
tric field E/sub r/°%(r), or azimuthal flow velocity V/sub t/ 
hetab°(r) = B/sub b/(r)c can be specified, and the remaining three 
profiles calculated self-consistently from Poisson’s equation, the del 
x B° Maxwell equation, and the radial force balance equation. As a 
first example, assuming that the functional form of B/sub b/(r) is 
specified, formal expressions are derived for B/sub z/°(r), n/sub b/ 
°(r), and E/sub r/°(r). As a second example, it is assumed that the 
radial electric field is prescribed by E/sub r/(r) = const x 
sinh[k(r-a)] over the radial extent of the electron layer extending 
from r = a (the cathode) to r = r/sub b/ (the outer edge of the 
electron layer). In this case, a closed-form expression for the densi- 
ty profile n/sub b/°(r) is obtained, but the profiles for the magnetic 
field B/sub z/°(r) and flow velocity B/sub b/(r)c must generally be 
determined numerically when the layer aspect ratio A = a/(r/sub 
b/-a) is finite. 


37115 Computation of radiation transport using feautrier 
variables. II. Spectrum line formation in moving media. Miha- 
las, D.; Kunasz, P.B. (High Altitude Observatory, National 
Center for Atmospheric Reserch, Boulder, Colorado 80307). 
Journal of Computational Physics; 64: No. 1, 1-26(May 1986). 

This paper contains a review of methods for solving line 
transport problems in moving media in terms of the symmetric/ 
antisymmetric radiation-field averages introduced by P. Feautrier. 
These techniques have proven to be popular and effective in a wide 
range of astrophysical applications, nd may be useful in other areas 
of computational physics. We outline the physicl motivation, for- 
mulation, and algorithms for both observer-frame and comoving- 
frame methods, each of which has distinctive advantages and disad- 
vantages. We cite basic references to provide easy access to the as- 
trophysical literature for workers in other fields. 


37116 Petrov-galerkin finite element method for solving 
the neutron transport equation. Greenbaum, A.; Ferguson, 
J.M. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Journal of Computational Physics; 
64: No. 1, 97-111(May 1986). Contract W-7405-ENG-48. 

A finite element using different trial and test spaces in intro- 
duced for solving the neutron transport equation in spherical geom- 
etry. It is shown that the widely used discrete ordinates method can 
also be thought of as such a finite element technique, in which inte- 
grals appearing in the difference equations are replaced by one- 
point Gauss quadrature formulas (midpoint rule). Comparison of ac- 
curacy between the new method and the discrete ordinates method 
is discussed, and numerical examples are given to illustrate the 
greater accuracy of the new technique. 


37117 Monte Carlo and discrete ordinates calculations of 
14-MeV neutrons through a stainless steel duct: 
Comparison with I. Santoro, R.T.; Barnes, J.M.; 
Alsmiller, R.G.; Drischler, J.D. (Oak Ridge National Labo- 
ratory, P.O. Box X, Oak Ridge, TN 37835), Nuclear Science 
and Engineering; 92: No. 4, 584-595(Apr 1986). 

Measured and calculated neutron and gamma-ray energy 
spectra from ~14-MeV neutrons streaming through a stainless steel 
duct having a length-to-diameter ratio of 4.6 are compared. The 
1.45-m-long duct is imbedded in a concrete block. The spectra were 
measured with an NE-213 liquid scintillator as a function of detec- 
tor location relative to the mouth of the duct. The calculated data 
were obtained using the Monte Carlo code MCNP and the discrete 
ordinates code DOT 4.3. The calculations were performed using a 
two-dimensional cylindrical model of the experiment with symme- 
try about the duct axis. The measured and calculated neutron and 
gamma-ray spectra are compared at two distances from the mouth 
of the duct and at detector locations on and off the duct axis. The 
neutron-spectra calculated with MCNP agree with the measured 
data with ~5 to 50% at all detector locations. The data calculated 
using the discrete ordinates method are in good agreement with the 
experiment for the cases where the detector is on axis but are in 
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poor agreement at the off-axis detector locations. The gamma-ray 
spectra calculated with both radiation transport methods are in 
good agreement (~5 to 25%, depending on photon energy) with 
the measured spectra. 


37118 Neutron transmission measurement and resonance 
of Zr from 60 to 6000 eV. Macklin, R.L.; Harvey, 
J.A.; Hill, N.W. (Oak Ridge National Lab., P.O. Box X, 
Oak Ridge, TN 37831). Nuclear Science and Engineering; 92: 
No. 4, 525-530(Apr 1986). Contract AC05-840R21400. 
Neutron transmission through a zirconium oxide sample con- 
taining the radioactive Zr isotope was measured by pulsed neu- 
tron time of flight. R matrix parameters for some of the resonances 
up to 6-keV neutron energy were determined. The first resonance, 
for example, was found at (110.43 +- 0.01) eV with partial widths 
T/sub N/ = (348 +- 9) meV and I'y = (141 +- 21) MeV and 
quantum numbers Ja = 2*. 


37119 DEPOS: Parametric electron energy deposition 
module in slabs. Lathrop, B.L.; Wienke, B.R. (Los Alamos 
National Lab., LANL, NM, USA. Computing and Commu- 
nications Div.). Computer Physics Communications; 38: No. 
3, 389-396(Dec 1985). 

CRAY-1S, CDC-7600. 

DEPOS is a code module that computes the energy deposi- 
tion of monoenergic fast electrons normally incident on a one-di- 
mensional slab absorber. 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 36845 


37120 (AD-A—165494/6/XAB) Analysis of the Army 
Materiel Command radiation-protection program. Final 
report. Dye, C.A.; Stephenson, J.D.; Young, V.I. (Science 
Applications International Corp., McLean, VA (USA)). 28 
Feb 1986. 99p. (SAIC—86/1046). NTIS, PC A05/MF A0O1. 

This report documents an analysis of and recommendations 
to enhance the U.S. Army Materiel Command (AMC) Radiation 
Protection Program. Data were collected from all AMC installa- 
tions that participate in radiation-control activities. The data reflect- 
ed radiation protection officer capabilities and specific-installation 
radiation sources. The analysis and subsequent recommendations 
assess the scope of activities performed at AMC installations, man- 
agement issues related to radiation control, tasks, and responsibil- 
ities in support of radiation control, training status, and require- 
ments to train primary and alternate radiation protection officers, 
and the capability of primary and alternate RPOs to operate and 
calibrate specific ionizing radiation-detection equipment. 


37121 Degradation of the Bragg peak due to inhomogen- 
eities. Urie, M.; Goitein, M.; Holley, W.R.; Chen, G.T.Y. 
(Massachusetts General Hospital, Boston; Harvard Medical 
School, Boston, MA,; Lawrence Berkeley Lab., CA). Phys- 
ics in Medicine and Biology; 31: No. 1, 1- 15(jan_ 1986). Con- 
tract AC0>-76SF00098. 

The authors report on studies of charged particle beams in 
phantoms, anatomic specimens, and in patients, which help illumi- 
nate those situations in which the multiple scattering of the charged 
particles may cause degradation of the Bragg peak. Situations were 
found in which finely structured, air-bone-soft-tissue inhomogenei- 
ties significantly altered the distal Bragg peak. Similar perturbations 
were found in soft-tissue-gas interfaces in the abdomen. The impli- 
cations of these results for dose distribution calculations with 
charged particles are discussed. (U.K.). 
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37122 (DOE/ER/40004—T1, pp 1801-1810) Spin dy- 
namics in mixed antiferromagnet with com: anisotropies 
Fe/sub 0.6/Co/sub 0.4/TiOs probed by positive muons. Tori- 
kai, E.; Ito, A.; Takeda, Y.; Nagamine, K.; Nishiyama, K.; 
Syono, Wee Takei, H. (Ochanomizu Univ., Tokyo, Japan: 
Univ. of Tokyo, Japan; Tohoku Univ., Sendai, Japan). 1986. 
NTIS, PC A03 A01. File Number DE86011409. 

In Muon SR Newsletter, No. 32, May 23, 1986. 

The positive muon spin relaxation method is applied to 
probe the spin dynamics in the random mixture of two antiferro- 
magnets with competing anisotropies Fe/sub 0.6/Co/sub 0.4/TiOs. 
In the S parallel/ordered phase between the paramagnetic phase 
(> T(T >T/sub N/=41.5K) and the oblique antiferromagnetic 
phase (T < T/sub L/=27.5 K) the characteristic relaxation is ob- 
served, revealing that the spin component S sub perpendicular 
which has not a long-range order is dynamically fluctuating. The 
correlation time of this fluctuated spin component is estimated to be 
10-7 ~ 10°5s. 14 refs., 4 figs. 


37123 (DOE/ER/40004—T1, pp 1817-1829) Search for 
muon drift in copper. Portis, A.M.; Crowe, K.M.; Keitel, R. 
(Lawrence Berkeley Lab., CA; TRIUMF, Vancouver, Brit- 
ish Columbia). 1986. NTIS, PC A03/MF A01. File Number 
DE86011409. 

In Muon SR Newsletter, No. 32, May 23, 1986. 

We report a preliminary test of whether muon diffusion in 
copper is limited by conduction electron scattering or by nonadia- 
batic quantum damping as proposed by Kondo. Drift of the muon 
with electron wind when a current is passed through the sample is 
not observed, indicating that electron scattering is relatively weak 
and supporting the Kondo quantum damping mechanism. 15 refs., 2 
figs. 


37124 General considerations on optical second-harmonic 
generation from surfaces and interfaces. Guyot-Sionnest, P.; 
Chen, W.; Shen, Y.R. ent of Physics, University of 
California, Berkeley, California 94720 and Materials and 
Molecular Research Division, Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). 
Physical Review [Section] B: Condensed Matter; 33: No. 12, 
8254-8263(15 Jun 1986). Contract AC03-76SF00098. 

Second-harmonic generation from an interface, in relation to 
the second-order nonlinearities of the interface layer and the adja- 
cent bulk, is considered. It is shown that both structural asymmetry 
and field discontinuity contribute to the interface nonlinearity, 
which, as far as second-harmonic generation is concerned, can be 
characterized by a local surface nonlinear susceptibility tensor. The 
bulk nonlinearity may also contribute to the second-harmonic 
signal, but is an order of magnitude weaker than the surface nonlin- 
earity in centrosymmetric media with a large optical dielectric con- 
stant. The possibility of detecting submonolayers of adsorbates on 
various substrates is discussed qualitatively. 


37125 kxp theory of semiconductor superlattice electronic 
structure. I. Formal results. Smith, D.L.; Mailhiot, C. (Los 
Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545). Physical Review [Section] B: 
Condensed Matter; 33: No. 12, 8345-8359(15 Jun 1986). 

This is the first of a two-paper series in which we present a 
complete kxp theory of semiconductor superlattices. Here we 
present the formal theoretical results. In the second paper, numeri- 
cal impleed to derive an eigenvalue equation for the superlattice 
wave vector and eigenfunctions. The formalism has the advantage 
of involving only small-dimensionality matrices (typically, 12 x 12). 
It is well suited to optical and transport property calculations. 
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37126 kxp theory of semiconductor superlattice electronic 
structure. II. Application to Ga/sub 1-x/In/sub x/As-Al/sub 
1-y/In/sub y/As [100] superlattices. Mailhiot, C.; Smith, 
D.L. (Xerox Corporation, Webster Research Center, 800 
Phillips Road (0114-41D), Webster, New York 14580). Phys- 
ical Review [Section] B: Condensed Matter; 33: No. 12, 8360- 
8372(15 Jun 1986). 


This is the second of a two-paper series in which we present 
a complete kxp theory of semiconductor superlattices. In the first 
paper, the formal theoretical results are presented. Here, the numer- 
ical implementation of these results is described and they are used 
to investigate the electronic structure of Ga/sub 1-x/In/sub x/As- 
Al/sub 1-y/In/sub y/As superlattices grown along the [100] direc- 
tion. Three alloy composition pairs are considered: a lattice- 
matched case (x = 0.53, y = 0.52), a case where the Ga-containing 
layers are in biaxial tension with a 1% lattice mismatch (x = 0.53, 
y = 0.67) and a case where the Ga-containing layers are in biaxial 
compression with a 1% lattice mismatch (x = 0.53, y = 0.37). Our 
results for the superlattice energy band gap of the lattice-matched 
system are in good agreement with available experimental results. 
Calculations of subband energy dispersion for superlattice wave 
vectors both parallel and perpendicular to the growth axis are per- 
formed. These calculations show band-splitting and -mixing features 
not embodied within current envelope-function models which do 
not correctly describe the superlattice symmetry. However, these 
features are present in tight-binding models which do properly ac- 
count for the superlattice symmetry. The origin of these band split- 
ting and mixing features in the present kxp theory is discussed. 


37127 Bound state of an external impurity at a semicon- 
ductor-semiconductor interface in the presence of a magnetic 
field. Hollox, D.M.; Antoniewicz, P.R. ent of 
Physics, The University of Texas at Austin, Austin, Texas 
78712). Physical Review [Section] B: Condensed Matter; 33: 
No. 12, 8558-8563(15 Jun 1986). Contract FG05-84ER45064. 

A bound state is formed when a conduction electron in 
GaAs is attracted to a positively charged donor impurity located 
on the Ga/sub 1-x/Al/sub x/As side of a GaAs-Ga/sub 1-x/Al/sub 
x/As heterojunction. The potential barrier height between the two 
semiconductors is large enough to restrict the electronic wave func- 
tion to the GaAs side of the interface. For a given impurity depth 
the electronic binding energy as a function of magnetic field, di- 
rected normal to the interface, is shown to have a maximum and 
eventually the electron becomes unbound at experimentally realiz- 
able magnetic field strengths. 


37128 Solute trapping: Comparison of theory with experi- 
ment. Aziz, M.J.; Tsao, J.Y.; Thompson, M.O.; Peercy, P.S.; 
White, C.W. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Physical Review 
Letters; 56: No. 23, 2489-2492(9 Jun 1986). Contract AC0S5- 
840R21400. 

The dependence of the nonequilibrium partition coefficient k 
of Bi in Si upon solidification velocity v has been measured with 
sufficient accuracy to distinguish between proposed solute-trapping 
mechanisms. For the range of measured velocities, 2—14 m/s, we 
observe a much more gradual increase in k with increasing v than 
those previously reported and no evidence for a “saturation” effect, 
ie., dk/dv—>0 at k<1. The continuous-growth model of Aziz fits 
the data quite well; the Aziz stepwise-growth model and the two- 
level Baker model yield values of dk/dv that are too high. 


37129 Diffusion to finite-size traps. Richards, P.M. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Physical Review Letters; 56: No. 17, 1838-1841(28 
Apr 1986). Contract AC04-76DP00789. 


The survival probability of a random-walking particle is de- 
rived for hopping in a random distribution of traps of arbitrary 
radius and concentration. The single-center approximation is shown 
to be valid for times of physical interest even when the fraction of 
volume occupied by traps approaches unity. The theory is based on 
computation of the number of different potential trap regions sam- 
pled in a random walk and is confirmed by simulations on a simple- 
cubic lattice. 
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REFER ALSO TO CITATION(S) 36296, 36349, 36945 


37130 Ultrasonic attenuation in clean anisotropic super- 
conductors. Coppersmith, S.N.; Klemm, R.A. (Physics De- 
partment, Brookhaven National Laboratory, Upton, New 
York 11973 and AT & T Bell Laboratories, Murray Hill, 
New Jersey 07974). Physical Review Letters; 56: No. 17, 
1870-1873(28 Apr 1986). Contract AC02-76CH00016. 

We calculate the longitudinal ultrasonic attenuation a of 
clean anisotropic superconductors. The temperature dependence of 
a depends not only on the density of states and the sound orienta- 
tion, but also on R = T/sub c//2T/sub F/, where T/sub c/ and 
T/sub F/ are the transition and Fermi temperatures. Peaks in a(T) 
can occur for certain orientations if Rnot =0. The asymptotic low- 
temperature regime is only reached for T< <RT/sub c/. 


6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 36927, 37066, 37086, 37124, 37147 


37131 (AD-A—165474/8/XAB) Modulational stability of 
ground states of nonlinear equations. Weinstein, 
M.I. (Stanford Univ., CA (USA). Dept. of Mathematics). 
May 1985. 21p. NTIS, PC A02/MF AO1. 

The modulational stability of ground state solitary-wave so- 
lutions of nonlinear Schroedinger equations relative to perturba- 
tions in the equation and initial data is studied. In the subcritical 
case ground states are shown by variational methods to be stable 
modulo time-dependent adjustments (modulations) of free param- 
eters. These parameters satisfy the modulation equations, a coupled 
system of nonlinear ODE’s governing the amplitude, phase, posi- 
tion, and speed of the dominant solitary-wave part of the solution. 


37132 (LBL—21472) Variational formulation of eikonal 
theory for vector waves. Kaufman, A.N.; Ye, H.; Hui, Y. 
(Lawrence Berkeley Lab., CA (USA)). May 1986. Contract 
AC03-76SF00098. 9p. (CONF-8605122—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86012025. 

From 4. symposium on energy engineering sciences: chemi- 
cal processes and control - non-linear systems; Argonne, IL, USA 
q7 —S 1986). 

The eikonal theory of wave propagation is developed by 
means of a Lorentz-covariant variational principle, involving func- 
tions defined on the natural eight-dimensional phase space of rays. 
The wave field is a four-vector representing the electromagnetic 
potential, while the medium is represented by an anisotropic, dis- 
persive nonuniform dielectric tensor D/sup p sup v/(k,x). The ei- 
konal expansion yields, to lowest order, the Hamiltonian ray equa- 
tions, which define the Lagrangian manifold k(x), and the wave 
action conservation law, which determines the wave amplitude 
transport along the rays. The first-order contribution to the vari- 
ational principle yields a concise expression for the transport of the 
polarization phase. The symmetry between k-space and x-space 
allows for a simple implementation of the Maslov transform, which 
avoids the difficulties of caustic singularities. 


37133 (N—86-19065) Numerical viscosity of entropy 
stable schemes for systems of conservation laws. Final 
Report. Tadmor, E. (National Aeronautics and Space Ad- 
ministration, Hampton, VA (USA). Langley Research 
Center). Nov 1985. 3lp. (NASA-CR—178021). NTIS, PC 
A03/MF AO1. 

Discrete approximations to hyperbolic systems of conserva- 
tion laws are studied. The amount of numerical viscosity present in 
such schemes is quantified and related to their entropy stability by 
means of comparison. To this end conservative schemes which are 
also entropy conservative are constructed. These entropy conserva- 
tive schemes enjoy second-order accuracy; moreover, they admit a 

interpretation within the finite-element frameworks, and 
hence can be formulated on various mesh configurations. It is then 
shown that conservative schemes are entropy stable if and only if 





they contain more viscosity than the mentioned above entropy con- 
servative ones. 


37134 (SAND—86-0770) WAXICON design code for ar- 
bitrary input-output intensity distributions. Aronson, E.A.; 
ae L.A.; eee A.H. (Sandia National Labs., Al- 
pr ane NM (USA)). May 1986. Contract AC04- 
76 POG789, 16p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86011999. 

A computer code for designing a WAXICON is listed. A 
WAXICON is a device for redirecting and reshaping light intensity 
with mirrors rather than lenses. In this report the discussion is re- 
stricted to the axially symmetric WAXICON whose input-output 
rays are 180° apart. The report includes short introductions to the 
geometry and differential equations of the design problem. 3 figs. 
(DWL) 


37135 (UCRL—94442) Sellmeier constants and related 
data for KTP. Eimerl, D. (Lawrence Livermore National 
Lab., CA (USA)). 1 Apr 1986. Contract W-7405-ENG-48. 
8p. (CONF-8604200--1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86010976. 

From Workshop on nonlinear optical materials; Annapolis, 
MD, USA (28 Apr 1986). 

There is some confusion in the community about the refrac- 
tive indices of KTP, mainly due to incorrect data in the Landolt- 
Bornstein Tables. To try to develop a feel for the properties of 
KTP, the data in the original paper of Zumsteg et al. was digitized 
and then fit to a Sellmeier formula. These formulas were then used 
to predict other properties. This informal note documents the re- 
sults for the range 0.4 pm to 1.8 wm. 4 refs., 7 tabs. 


37136 Wave entropy: A derivation by Jaynes’ principle. 
Kaufman, A.N. (Lawrence Berkeley Laboratory and Phys- 
ics Department, University of California, Berkeley, Califor- 
nia 94720). Physics of Fluids; 29: No. 7, 2326-2326(Jul 1986). 
Contract AC03-76SF00098. 

The Jaynes maximum-entropy principle [E. T. Jaynes, 
Papers on Probability, Statistics, and Statistical Physics (Reidel, 
Dordrecht, The Netherlands, 1983)] is used to derive the standard 
expression for the entropy of a set of weakly interacting waves. 


37137 Absorption effects in the determination of anoma- 
lous scattering factors using x-ray refraction through a prism. 
Warburton, W.K.; Ludwig K.F. Jr. (Institute of Physics, 
University of Southern California, 4676 Admiralty Way, 
Suite No. 932, Marina del Ray, California 90292). Physical 
Review [Section] B: Condensed Matter; 33: No. 12, 8424- 
8432(15 Jun 1986). Contract AM03-76SF001 13. 

X-ray refraction through a prism was recently revived as a 
technique for measuring the anomalous x-ray scattering factor f’, 
but deviations between theory and experiment were seen which 
were accentuated above absorption edges. We show these to arise 
from absorption effects on the angle of refraction and derive an ex- 
pression that they can increase dramatically as the 
angle of incidence approaches the critical angle. This refinement 
markedly improves agreement between theory and experiment. 
Further, we derive an expression for the profile of the refracted x- 
ray beam, finding a Cauchy distribution (Lorentzian) and suggest- 
ing thereby a possible means to obtain f' accurately from the profile 
parameters. 


37138 Resolution of the operator-ordering problem by the 
method of finite elements. Bender, C.M.; Mead, L.R.; 
Pinsky, S.S. ent of Physics, Washington Universi- 
ty, St. Louis, Missouri 63130). Physica! Review Letters; 56: 
No. 23, 2445-2448(9 Jun 1986). 

The method of finite elements converts the operator Heisen- 
berg equations that arise from a Hamiltonian of the form H = P?/ 
2+V(q) into a set of operator difference equations on a lattice. 
These difference equations exactly preserve the equal-time commu- 
tation relations and thus are consistent with the requirements of un- 
itarity. In this paper we consider general Hamiltonians of the form 
H(p,q). We show that the requirement of unitarity uniquely deter- 
mines the operator ordering in such Hamiltonians. (The ordering 
procedure involves a set of orthogonal polynomials which are not 
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widely known.) Our results shows that it is possible to treat quan- 
tum spin systems by the method of finite elements. 


37139 Change of the adiabatic invariant due to separatrix 
Tennyson, J.L.; Cary, J.R.; Escande, D.F. (Insti- 
tute for Fusion Studies, University of Texas, Austin, Texas 
78712). Physical Review Letters; 56: No. 20, 2117-2120(19 
May 1986). Contract FG05-80ET53088;FG02-85ER53207. 
When a parameter in the Hamiltonian of a one-degree-of- 
freedom oscillator is slowly varied at rate €, an adiabatic invariant 
exists which is conserved to all orders in €, except on phase-space 
orbits which cross a separatrix. In the present work, the change in 
the adiabatic invariant due to a separatrix crossing is given to order 
€ for a wide class of Hamiltonian systems. This result is applied to 
the special case of a charged particle moving under the influence of 
an electrostatic wave with slowly varying amplitude and frequency. 


37140 Diffusion in a random potential: Hopping as a dy- 
namical consequence of localization. Zhang, Y.C. (Physics 
Department, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review Letters; 56: No. 20, 2113- 
2116(19 May 1986). Contract AC02-76CHO0C'6. 

A model of diffusion psi(x,t) = Apsi(x,t)--V(x)psi(x ,t) is 
studied, where V(x) is the Gaussian random potential. We found 
that the probability distribution function is concentrated (localized) 
at some metastable potential attractor, while the localization center 
hops discontinuously in search of a better metastable attractor. The 
sample-averaged localization center displacement is found as x/sub 
c/~t/(2 Int), ie., it is subballistic. 


37141 Gravity theories in more than four dimensions. 
Zumino, B. (California Univ., Berkeley, USA. Dept. of 
Physics; Lawrence Berkeley Lab., CA, USA). Physics Re- 


ports: A Review Section of Physics Letters (Section C); 137: 


No. 1, 109-114(May 1986). (CONF-8405312—). Contract 
ACO03-76SF00098. 

From Modern methods in quantum field theory conference; 
Amalfi, Italy (7 May 1984). 

Also published as report LBL--19302; CONF--8405312-1. 

String theories suggest particular forms for gravity interac- 
tions in higher dimensions. We consider an interesting class of grav- 
ity theories in more than four dimensions, clarify their geometric 
meaning and discuss their special properties. (orig.). 


37142 Exact invariants in resonance form for time-de- 
pendent potentials. Lewis, H.R.; Goedert, J. (Los Alamos 
National Lab., NM, USA). Physica D: Nonlinear Phenomena 
(Amsterdam); 18: No. 1-3, 213-214(Jan 1986). (CONF- 
850165—). 

From Conference on solitons and coherent structures; Santa 
Barbara, CA, USA (11 Jan 1985). 

Published in summary form only. 


37143 Extensions of Levinson’s theorem: Application to 
indices and fractional charge. Blankenbecler, R.; Boyan- 
ovsky, D. (Stanford Linear Accelerator Center, CA, USA). 
Physica D: Nonlinear Phenomena (Amsterdam); 18: No. 1-3, 
367Jan 1986). (CONF-850165—). Contract AC03- 
76SF00515. 


From Conference on solitons and coherent structures; Santa 


Barbara, CA, USA (11 Jan 1985). 
Published in summary form only. 
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37144 (LA-UR—86-1639) Toroidal compactification of 
closed strings. Slansky, R. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 2Ip. 
(CONF-8605118—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011253. 

From Infinite dimensional lie algebras and their applications; 
Montreal, Canada (12 May 1986). 
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The boundary conditions of a free closed bosonic string 
propagating in a space where the compactified dimensions are to- 
roidal limit the lattices defining the tori to be self dual, just as is 
required by modular invariance of the one-loop dual amplitudes. 
The spectra generated by the free-string oscillators for both Euclid- 
ean and Lorentzian lattice are described. 10 refs. 


37145 Toroidally symmetric polynomial multiple solutions 
of the Vector Laplace equation. Reusch, M.F.; Neilson, G.H. 
(Plasma Physics Laboratory, James Forrestal Campus, 
Princeton University, Princeton, New Jersey 08536). Jour- 
nal of Computational Physics; 64: No. 2, 416-432(Jun 1986). 
Contract AC02-76CH03073. 

A coherent method is given for generating to arbitrary 
order, the toroidally symmetric, polynomial multipole solutions of 
the vector Laplace (Grad-Shafranov operator) equation. In a 
source-free region, the toroidal component toroidally symmetric 
magnetic vector potential may be conveniently expanded in terms 
of these multipoles which at large aspect ratio reduce to the simple 
cylindrical form (X + iZ)/sup m/. The set of multipoles consid- 
ered in previous work is shown to be incomplete and additional 
ones are derived which partially resolve this difficulty. The expan- 
sion technique is criticized, and several practical examples are 
given. 


37146 Sensitivity analysis of boundary value problems: 
Application to nonlinear reaction-diffusion systems. Reuven, 
Y.; Smooke, M.D.; Rabitz, H. (Department of Chemistry, 
Princeton University, Princeton, New Jersey 08540). Jour- 
nal of Computational Physics; 64: No. 1, 27-55(May 1986). 

A direct and very efficient approach for obtaining sensitivi- 
ties of two-poing boundary value problems solved by Newton's 
method is studied. The link between the solution method and the 
sensitivity equations is investigated together with matters of numer- 
ical accuracy and efficiency. This approach is employed in the anal- 
ysis of a model three species, unimolecular, steady-state premixed 
laminar flame. The numerical accuracy of the sensitivities is veri- 
fied and their values are utilized for interpretation of the model re- 
sults. It is found that parameters associated directly with the tem- 
perature play a dominant role. The system's Green's functions relat- 
ing dependent variables are also controlled strongly by the temper- 
ature. In addition, flame speed sensitivites are calculated and shown 
to be a special class of derived sensitivity coefficients. Finally, some 
suggestions for the physical interpretation of sensitivites in model 
analysis are given. 


37147 Finite element methods applied to nearly one-way 
wave propagation. Goldstein, C.I. (Applied Mathematics De- 

ent, Brookhaven National Laboratory, Upton, New 
York 11973). Journal of Computational Physics; 64: No. 1, 
56-81(May 1986). Contract AC02-76CHO00016. 

A numerical method is developed for approximately solving 
stationary wave propagation problems for which most of the 
energy propagates in an angle and of less than 90% about a fixed 
direction. This property often occurs in realistic physical models. 
The numerical method is based on factoring out the principal prop- 
agation direction in the solution and then applying the finite ele- 
ment method. The method is applied to wave propagation in a duct 
or waveguide and to the exterior scattering problem. It is shown 
both theoretically and by means of numerical examples that this 
method requires considerably less grid points and computational 
cost than standard discretization methods. 


37148 Global properties of cellular automata. Jen, E. (In- 
stitut fuer Physikalische Chemie, Freie Universitaet Berlin, 
Takustrasse 3, D-1000 Berlin 33 (Dahlem), West Germany). 
Journal of Statistical Physics; 43: No. 1, 219-242(Apr 1986). 

Cellular automata are discrete mathematical systems that 
generate diverse, often complicated, behavior using simple determi- 
nistic rules. Analysis of the local structure of these rules makes pos- 
sible a description of the global properties of the associated auto- 
mata. A class of cellular automata that generate infinitely many 
aperoidic temporal sequences is defined,a s is the set of rules for 
which inverses exist. Necessary and sufficient conditions are de- 
rived characterizing the classes of “nearest-neighbor” rules for 
which arbitrary finite initial conditions (i) evolve to a homogeneous 
state; (ii) generate at least one constant temporal sequence. 


37149 Invariant strings and pattern-recognizing properties 
of one-dimensional cellular automata. Jen, E. (Institut fuer 
Physikalische Chemie, Freie Universitaet Berlin, Takus- 
trasse 3, D-1000 Berlin 33 (Dahlem), West Germany). Jour- 
nal of Statistical Physics; 43: No. 1, 243-266(Apr 1986). 

A cellular automaton is a discrete dynamical system whose 
evolution is governed by a deterministic rule involving local inter- 
actions. It is shown that given an arbitrary string of values and an 
arbitry neighborhood size (representing the range of interaction), a 
simple procedure can be used to find the fules of that neighborhood 
size under which the string is unvarian. The set of nearestneighbor 
rules for which invariant strings exist is completely specified, as is 
the set of strings invariant under each such rule. For any automa- 
ton rule, an associated filtering” rule is defined for which the only 
attractors are spatial sequences consisting of concatenations of in- 
variant strings. A result is provided defining the rule of minimum 
neighborhood size for which an arbitrrily chosen string is the 
unique invariant string. The applications of filtering rules to pttern 
recognition problems are discussed. 


70 FUSION ENERGY 
7001 Plasma Research 


REFER ALSO TO CITATION(S) 36944, 37002, 37011, 37016, 37089, 37145, 
37208 


37150 (AD-A—164764/3/XAB) Dielectric function for 
the Balescu-Lenard-Poisson kinetic equations. Jasperse, J.R.; 
Basu, B. (Air Force Geophysics Lab., Hanscom AFB, MA 
(USA)). Jan 1986. 15p. (AFGL-TR—86-0033). NTIS, PC 
A02/MF AOl1. 


By using the propagator expansion method applied to an 
electron-ion plasma near thermal equilibrium, a closed-form solu- 
tion is found for the high frequency, collisional dielectric function 
in the electrostatic approximation to the first order in the plasma 
parameter when the Balescu-Lenard collision operator is used to 
describe electron-electron and electron-ion collisions. The Balescu- 
Lenard dielectric function is shown to be an entire function of the 
complex frequency variable w. Since an exact solution for the colli- 
sional propagtor for the Balescu-Lenard problem is probably impos- 
sible, these results illustrate the usefulness of the propagator expan- 
sion method as a way of obtaining the dielectric function for colli- 
sional plasmas. A comparison is made between the Balescu-Lenard 
result for the plasma conductivity as the wave vector K approaches 
0 and the Guernsey result, obtained by Oberman, Ron, and 
Dawson. By solving the Balescu-Lenard dispersion relation in the 
long wavelength approximation, a formula is obtained for the total 
damping rate for Langmuir waves, which is the sum of the colli- 
sionless (Landau) part and the collisional part. A numerical solution 
of the Balescu-Lenard dispersion relation was also performed, and 
the analytical and numerical results for the damping rates are com- 
pared at long wavelengths. Comparisons of the Balescu-Lenard 
damping rate to the quantum-mechanical result are made. 


37151 (AD-A—164815/3/XAB) Plasma and simu- 
lation. Quarterly progress report Nos. 3 and 4, 1 July-30 De- 
cember 1984, Birdsall, C.K. (California Univ., Berkeley 
(USA). Electronics Research Lab.). 31 Dec 1984. 77p. 
NTIS, PC A05/MF AOi. 

Contents include: oblique-electron Bernstein-wave investiga- 
tions; simulation of the effect of large-amplitude rf waves on the 
interchange instability-supporting theory; one-beam Alfven ion-cy- 
clotron instabilities of multiple-ion distribution functions; linear- 
mode coupling in simulations of the Alfven ion-cyclotron instabil- 
ity; simulation of the plasma-sheath region including ion reflection; 
planar magnetron discharges; partial simulations of the low-alpha 
Pierce diode; theory and simulation of ion-acoustic double layers; 
and uniform-number generation for quiet starts. 
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37152 (CONF-860522—11) Two-dimensional impurity 
transport calculations for a high recycling divertor. Brooks, 
J.N. (Argonne National Lab., IL (USA)). Apr 1986. Con- 
tract W-31-109-ENG-38. i0p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86012116. 

From 7. international conference on plasma surface interac- 
tions in controlled fusion devices; Princeton, NJ, USA (5 May 
1986). 

, Two dimensional analysis of impurity transport in a high re- 
cycling divertor shows asymmetric particle fluxes to the divertor 
plate, low helium pumping efficiency, and high scrapeoff zone 
shielding for sputtered impurities. 


37153 (CONF-8605131—1) Operation of the ORNL ECR 
source. Meyer, F.W. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 15p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86010045. 

From 7. international ECR source workshop; Julich, F.R. 
Germany (22 May 1986). 

During the past year, the ORNL ECR source has fully dem- 
onstrated its capability for providing the high charge state, high 
current beams required for our group's atomic physics research 
program. The ECR source, which is dedicated completely for use 
in our investigations of the collisional properties of multicharged 
ions, has permitted considerable expansion of research in some 
areas, and has opened other areas that were experimentally un- 
accessible to us previously. A partial list of publications resulting 
from implementation of the ECR source is provided in the appen- 
dix. 


37154 (DOE/ER/53134—3) Theoretical studies of the 
heating of toroidal plasmas with radio frequency electromag- 
netic radiation. Progress July 1, 1984-June 30, 1985. 
Swanson, D.G.; Wersinger, J.M. (Auburn Univ., AL 
(USA)). 1985. Contract AS05-82ER53134. 10p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86011944. 

The program of theoretical studies of the heating of toroidal 
plasmas with radio frequency electromagnetic radiation has contin- 
ued in three directions. A summary of principal accomplishments of 
the first nine months of this year’s contract is presented. These in- 
clude: (1) The development of a numerical program for complex 
ray tracing with focusing. (2) Several developments in mode con- 
version theory. and (3) several developments in Nonlinear Wave 
Energy Absorption. 


(DOE/ER/53153—1) Development of a low 
energy neutral analyzer (LENA). Final report. Curtis, C.C.; 
Fan, C.Y.; Hsieh, K.C.; McCullen, J.D. (Arizona Univ., 
Tucson (USA). Dept. of Physics). May 1986. Contract 
AC02-83ER53153. 18p. NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86010655. 

A low energy neutral particle analyzer (LENA) has been de- 
veloped at the University of Arizona to detect particles originating 
in the edge plasma of fusion reactors. LENA was designed to per- 
form energy analysis and measure flux levels of neutrals having en- 
ergies between 5 and 50 eV (with possible extension to 500 eV neu- 
trals), and do this with 1 to 10 ms time resolution. The instrument 
uses hot filaments to produce a 10 mA diffusion electron beam 
which ionizes incoming neutrals in a nearly field free region so that 
their velocity distribution is nearly undisturbed. The resultant ions 
are energy analyzed in a hyperbolic electrostatic analyzer, and de- 
tected by an MCP detector. LENA has been installed and operated 
on the ALCATOR C tokamak at the MIT Plasma Fusion Center. 
Results to date are discussed. At present, the LENA exhibits exces- 
sive sensitivity to the extremely high ultraviolet photon flux ema- 
nating from the plasma. Measures to correct this are suggested. 


37156 (DOE/ET/51013—175-Vol.1) Poloidal asymme- 
tries in the limiter shadow plasma of the Alcator C tokamak. 
Volume 1. LaBombard, B. (Massachusetts Inst. of Tech., 
Cambridge (USA). Plasma Fusion Center). May 1986. Con- 
tract AC02-78ET51013. 327p. (PFC/RR—86-6-Vol.1). 
NTIS, PC Ai5/MF AOl; 1; GPO Dep. File Number 
DE86012260. 

This thesis investigates conditions which exist in the limiter 
shadow plasma of the Alcator C tokamak. The understanding of 
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this edge plasma region is approached from both experimental and 
theoretical points of view. First, a general overview of edge plasma 
physical processes is presented. Simple edge plasma models and 
conditions which can theoretically result in a poloidally asymmetric 
edge plasma are discussed. A review of data obtained from previ- 
ous diagnostics in the Alcator C edge plasma is then used to moti- 
vate the development of a new edge plasma diagnostic system 
(DENSEPACK) to experimentally investigate poloidal asymmetries 
in this region. The bulk of this thesis focuses on the marked poloi- 
dal asymmetries detected by this poloidal probe array and possible 
mechanisms which might support such asymmetries on a magnetic 
flux surface. In processing the probe data, some important consider- 
ations on fitting Langmuir probe characteristics are identified. The 
remainder of this thesis catalogues edge versus central plasma pa- 
rameter dependences. Regression analysis techniques are applied to 
characterize edge density for various central plasma parameters. 
Edge plasma conditions during lower hybrid radio frequency heat- 
ing and pellet injection are also discussed. 


37157 (DOE/ET/51013—177) Study of electron tempera- 
ture evolution during sawtoothing and pellet injection using 
thermal electron cyclotron emission in the Alcator C toka- 
mak, Gomez, C.C. (Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center). May 1986. Contract AC02- 
78ET51013. 276p. (PFC/RR—86-8). NTIS, PC A13/MF 
A01; 1; GPO Dep. File Number DE86011900. 

A study of the electron temperature evolution has been per- 
formed using thermal electron cyclotron emission. A six channel far 
infrared polychromator was used to monitor the radiation eminat- 
ing from six radial locations. The time resolution was <3 ps. Three 
events were studied, the sawtooth disruption, propagation of the 
sawtooth generated heatpulse and the electron temperature re- 
sponse to pellet injection. The sawtooth disruption in Alcator takes 
place in 20 to 50 ps, the energy mixing radius is ~ 8 cm or a/2. It 
is shown that this is inconsistent with single resonant surface Ka- 
domtsev reconnection. Various forms of scalings for the sawtooth 
period and amplitude were compared. The electron heatpulse prop- 
agation has been used to estimate chi e(the electron thermal diffusi- 
vity). The fast temperature relaxation observed during pellet injec- 
tion has also been studied. Electron temperature profile reconstruc- 
tions have shown that the profile shape can recover to its pre-injec- 
tion form in a time scale of 200 ys to 3 ms depending on pellet size. 


37158 (DOE/ET/51013—183) Sawtooth stabilization and 
electron heating by high power lower hybrid waves in Alcator 
C. Porkolab, M.; Knowlton, S.; Takase, Y.; Texter, S.; 
Bonoli, P.; Fiore, C.; Gomez, C.; Granetz, R.; Gwinn, D.; 
McDermott, S. (Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center). May 1986. Contract AC02- 
78ET51013. ilp. (PFC/CP—86-8; CONF-860412—11). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86011872. 

From 13. European conference on controlled fusion and 
plasma heating; Schliersee, F.R. Germany (14 Apr 1986). 

Lower hybrid current drive and electron heating experi- 
ments were carried out in sawtoothing discharges in Alcator C (R/ 
sub 0/ = 64 cm, a = 16.5 cm) at “moderate” magnetic fields. Saw- 
tooth stabilization experiments were performed at B = 6.2 T, anti 
n/sub e/ = 1.1 x 10'* m~*, with adjacent waveguides phased at 
Aphi = 90°, while electron heating experiments were carried out at 
B = 5.5 T, anti n/sub e/ = 1.5 x 10'*cm™%, with Aphi = 180° Up 
to three sets of 4 x 4 waveguide arrays, operating at f = 4.6 GHz, 
were employed for injecting up to 1.5 MW of rf power in the 
lower hybrid frequency regime. In contrast to previous experiments 
on Alcator C in which SiC-coated carbon limiters were used, mo- 
lybdenum limiters were employed in the Present experiments. The 
advantage of using molybdenum limiters is that Z/sub eff/ did not 
increase nearly as much as in previous experiments, and the grill 
mouths were not contaminated by carbon deposits; hence the rf 
power handling of each grill was outstanding. The disadvantage of 
operating with molybdenum limiters is that the high-Z impurity ra- 
diation from the center of the plasma rose significantly during rf 
injection. The radiation was monitored by spectroscopic means, and 
in these experiments was found to be a small fraction of the total 
injected power. 
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37159 (DOE/FG/53222—90) Self-consistent dynamo-like 
activity in turbulent plasmas. Bhattacharjee, A.; Hameiri, E. 
(Columbia Univ., New York (USA). Plasma Physi ics Lab.). 
May 1986. Contract FG02-86ER53222. 15p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86011723. 

The evolution of turbulent plasmas is investigated within the 
framework of resistive magnetohydrodynamics. The functional 
form of the mean electric field is derived for fluctuations generated 
by tearing and resistive interchange modes. It is shown that a bath 
of such local and global modes in pinches causes toroidal field-re- 
versal with finite pressure gradients in the plasma. 


37160 (GA-A—18358) Heating effectiveness in electron 
cyclotron heating experiments in the Doublet III tokamak. 
Prater, R.; Lieber, A.J. (GA Technologies, Inc., San Diego, 

‘A (USA)). Jan 1986. Contract AC03-84ER51044. 17p. 
(CONF-8511131—5). NTIS, PC A02/M FAO1; 1; GPO 
Dep. File Number DE86010932. 

From 5. international workshop on electron cyclotron emis- 
sion and electron; San Diego, CA, USA (9 Nov 1985). 

In electron cyclotron heating (ECH) experiments on the 
Doublet III tokamak, operated in the expanded boundary divertor 
configuration, a correlation is found between plasma corotation 
prior to ECH and high efficiency of plasma heating during ECH. 
Enhanced particle transport is associated with poor heating efficien- 
cy in nonrotating discharges. 


37161 (GA-A—18399) Grating spectrometer installation 
for electron cyclotron emission measurements on the DITI-D 
tokamak using circular waveguide and synchronous detection. 
Lohr, J.; Jahns, G.; Moeller, C.; Prater, R. (GA Technol- 
ogies, Inc., San Diego, CA (USA)). Mar 1986. Contract 
AC03-84ER51044. 10p. (CONF-860324—30). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86012102. 

From High temperature plasma diagnostics; Hilton Head 
Island, SC, USA (9 Mar 1986). 

The grating spectrometer installation on the DIII-D tokamak 
uses fundamental circular waveguide propagating the TE: lowest 
order mode followed by oversized circular guide carrying the low 
loss TEo: mode. The short section of fundamental guide permits use 
of an electronic chopper operating at 100 kHz for both calibration 
and plasma operation. By using ac-coupled amplifiers tuned to the 
chopping frequency, the background signal generated i in the indium 

antimonide detectors by neutrons and x-rays is automatically sub- 
tracted and the system noise bandwidth is reduced. Compared with 
a quasi-optical system, the much smaller fundamental horn and 
front end waveguide allow the waveguide system to be located out- 
side a gate valve. With this configuration the entire waveguide run, 
including the actual horn and vacuum window used during plasma 
operations, can be included in the calibration set-up. 


37162 (GTFR—63) Effect of poloidal electric fields on 
impurity and transport in tokamaks. Stacey, 
W.M. Jr. (Georgia Inst. of Tech., Atlanta (USA). Fusion 
Research Center). May 1986. Contract AS05-78ET52025. 
23p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86011865. 

A theory is developed for calculating poloidal asymmetries 
in impurity density and effects on radial impurity transport result- 
ing from order € = r/R poloidal electric fields that can be pro- 
duced in tokamaks by ECRH, ICRH and perpendicular NBI. Such 
effects are estimated to be significant in present experiments. 
ECRH is found to produce an outward contribution to the impurity 
transport flux which could inhibit, possibly even reverse, the 
normal inward flow of impurities that is driven by neoclassical ef- 
fects. 


37163 (N—86-20141) RF wave oo in beam- 
plasma discharge. Final Report. Bernstein, W. (Rice Univ., 
Houston, TX (USA)). Feb 1986. 170p. (NASA/CR— 
176574). NTIS, PC A08/MF AO1. 

The Beam Plasma Discharge (BPD) was produced in the 
large vacuum chamber at Johnson Space Center (20 x 30 m) using 
an energetic electron beam of moderately high perveance. A more 
complete expression of the threshold current I sub c taking into ac- 
count the pitch angle injection dependence is given. Ambient 
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plasma density inferred from wave measurements under various 
beam conditions are reported. Maximum frequency of the excited 
RF band behaves differently than the frequency of the peak ampli- 
tude. The latter shows signs of parabolic saturation consistent with 
the light data. Beam plasma state (pre-BPD or BPD) does not 
affect the pitch angle dependence. Unexpected strong modulation 
of the RF at half odd integer of the electron cyclotron 
frequency (n + 1/2)f sub ce is reported (5 n 10). Another new fea- 
ture, the presence of wave emission around 3/2 f sub ce for I sub b 
is approximate I sub c is reported. 


(PPPL—2340) High time resolution ion tempera- 
ture profile measurements on PBX. Gammel, G.; Kaita, R.; 
Fonck, R.; Jaehnig, K.; Powell, E. (Princeton Univ., 
(USA). Plasma Physics ’Lab.). May 1986. Contract ACO02- 
76CH03073. 16p. NTIS, PC ‘402/MF A01; GPO Dep. File 
Number DE86011166. 

Ion temperature profiles with a time resolution of 2 to 5 ms 
have been measured on PBX by charge-exchange-recombination 
spectroscopy (CXRS) and a neutral-particle charge-exchange ana- 
lyzer (NPA). The sightlines of both diagnostics crossed the trajec- 
tory of a near-perpendicular heating beam, which enhanced the 
local neutral density (proportional to signal strength) and provided 
spatial resolution. The time resolution of these two independent 
techniques is sufficient to see sawtooth oscillations and other MHD 
activity. Effects of these phenomena on the toroidal rotation veloci- 
ty profile, v/sub phi/(r), are clearly observed by CXRS. For exam- 
ple, a sharp drop in the central v/sub phi/ occurs at the sawtooth 
crash, followed by a linear rise during the quiescent phase. The 
NPA results are compared with those from CXRS. 


37165 (PPPL—2344) Enhancement of confinement in to- 
kamaks. Furth, H.P. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). May 1986. Contract AC02-76CH03073. 23p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE8601 1363. 

A plausible interpretation of the experimental evidence is 
that energy confinement in tokamaks is governed by two separate 
considerations: (1) the need for resistive MHD kink-stability, which 
limits the permissible range of current profiles - and therefore nor- 
mally also the range of temperature profiles; and (2) the presence of 
strongly anomalous mi ic energy transport near the plasma 
edge, which calibrates the amplitude of the global temperature pro- 
file, thus determining the energy confinement time tau/sub E/. 
Correspondingly, there are two main paths towards the enhance- 
ment of tokamak confinement: (1) Configurational optimization, to 
increase the MHD-stable energy content of the plasma core, can 
evidently be pursued by varying the cross-sectional shape of the 
plasma and/or finding stable radial profiles with central q-values 
substantially below unity - but crossing from “first” to “second” 
stability within the peak-pressure region would have the greatest ul- 
timate potential. (2) Suppression of edge turbulence, so as to im- 
prove the heat insulation in the outer plasma shell, can be pursued 
by various local stabilizing techniques, such as use of a poloidal di- 
vertor. The present confinement model and initial TFTR pellet-in- 
jection results suggest that the introduction of a super-high-density 
region within the plasma core should be particularly valuable for 
enhancing ntau/subE/. In D-T operation, a centrally peaked plasma 
pressure profile could possibly lend itself to alpha-particle-driven 
entry into the second-stability regime. 


37166 a Computational study 
stabilization of the m = 1 interchange 


mode in mirror geome- 
ye Myra, J.R.; D'Ipp lito, D.A.; Francis, G.L. (Science 

lications International Corp., Boulder, CO (USA). 
Phone Research Inst.). May 1986. Contract AC03- 
76ET53057. 56p. (PRI—100). NTIS, PC A04/MF AOl; 
GPO Dep. File Number DE86012005. 

A cylindrical plasma model is used to study the stabilizing 
effect of electromagnetic ICRF waves on the m = 1 magnetohy- 
drodynamic interchange mode. The fast wave eigenmodes of the 
column and the near field antenna pattern are calculated numerical- 
ly for a diffuse plasma profile when w > 0/sub i/. The resulting 
ponderomotive force and sideband contributions to global inter- 
change stability are then determined using a rigid shift trial func- 
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tion. For far field stabilization it is verified that the direct pondero- 
motive and sideband contributions to global interchange stability 
are then determined using a rigid shift trial function. For far field 
stabilization it is verified that the direct ponderomotive and side- 
band contributions cancel exactly as the conducting wall supporting 
the fast wave eigenmode moves out to infinity. The near field stabi- 
lization effect is related numerically to the driven k/sub parallel/ 
spectrum of the waves and their radial profiles. The numerical 
model is employed to calculate threshold ICRF wave amplitudes 
for the stabilization experiments in the Phaedrus tandem mirror. 


(UCID—20781) Radial Fokker-Planck model for 
plasmas confined by magnetic mirror fields. Futch, A.H. 
(Lawrence Livermore National Lab., CA ay May 
1986. Contract W-7405-ENG-48. 86p. NTIS, PC A05/MF 
A0l; I GPO Dep. File Number DE86012225. 
tt computer model has been developed for 
the ‘ocame dependent distribution function f(r,v,t). An orbit aver- 
aged Fokker-Planck equation treats Coulomb collisions and various 
atomic physics processes. The motivation for the present code is to 
provide an accurate treatment of gyro-radius effects and realistic 
beam geometries which have been neglected in previous Fokker- 
Planck codes. Finite width beams may be offset from the plasma 
center to determine beam injection for build-up studies. The inclu- 
sion of a finite gyro-radius is essential for studying radial transport 
due to both quasilinear fluctuations and charge exchange collisions. 
Charge exchange with energetic beam atoms and plasma erosion 
due to charge-exchange collisions with thermal gas are both includ- 
ed. Quasilinear diffusion terms include the effects of turbulent diffu- 
sion in the model. The model has been used to study particle and 
energy confinement times in the 2XIIB experiment and in the 
mirror plug of the TMX experiment. Calculated values of T/sub e/ 
decrease from classical Fokker-Planck values (1000 eV for 2XIIB) 
to the 50 eV to 200 eV range observed in 2XIIB and TMX experi- 
ments. Radial density profiles and n tau scaling with plasma radius 
and magnetic field agree with experimental data. 


37168 Monte Carlo neutral density calculations for a 
bumpy torus. Davis, W.A.; Colchin, R.J. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Physics of 
Fluids; 29: No. 7, 2249-2259(Jul 1986). Contract ACO05- 
840R21400. 

The steady-state nature of the ELMO Bumpy Torus (EBT) 
[J. Vac. Sci. Technol. 18, 1088 (1982), and references therein] 
plasma implies that the neutral density at any point inside the 
plasma volume determines the local particle cc1finement time. This 
article describes a Monte Carlo calculation of three-dimensional 
atomic and molecular neutral density profiles in EBT. The calcula- 
tion has been done using various models for neutral source points, 
for launching schemes, for plasma profiles, and for plasma densities 
and temperatures. Calculated results are compared with experimen- 
tal observations: principally spectroscopic measurements: both for 
guidance in normalization and. for overall consistency checks. Im- 
plications of the predicted neutral profiles for the fast-ion decay 
measurement of neutral densities are also add_ 2ssed. 


37169 Plasma flows and radial electric field in nonaxi- 

symmetric toroidal plasmas. Shaing, K.C. (Oak Ridge Na- 
tional aaa Oak Ridg ee 37831). Physics of 
Fluids; 29: No. 7, 2231-2234(Sul 1986). Contract AC05- 
840R21400. 

The ambipolarity of the plasmas in nonaxisymmetric toroidal 
systems is studied by considering the momentum relaxation on a 
flux surface. A set of two time-dependent equations for two chosen 
independent variables, the parallel plasma flow velocity U/sub par- 
allel/ and the radial electric field E/sub r/, is employed to describe 
the momentum relaxation process. In general, these two variables 
are coupled through plasma viscosities. At the steady state, one of 
the equations produces the viscous relaxation criterion summation/ 
sub a/<B x del x Pi/sub a/> = 0, and the other gives rise to the 
well-known ambipolarity constraint summation/sub a/e/sub a/T/ 
sup a//sub 2a/ = 0, where Pi/sub a/, e/sub a/, and I'/sup a//sub 
na/ are the viscous tensor, electric charge, and nonambipolar parti- 
cle flux, respectively, for species a, and B is the magnetic field. 
After U/sub parallel/ and E/sub r/ are determined, the plasma is in 
the ambipolar state; that is, both electrons and ions diffuse at the 
same rate across the flux surface. 
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37170 Rigid ballooning mode in finite-beta axisymmetric 
plasmas with diffuse pressure profiles. LoDestro, L.L. (Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Physics of Fluids; 29: No. 7, 2329-2332(Jul 1986). 
Contract W-7405-ENG-48. 

The ballooning equation for the m = 1 mode in an axisym- 
metric plasma with a diffuse pressure profile is developed within 
the framework of the arbitrary-8, dominant-finite-Larmor-radius 
analysis of Kaiser and Pearlstein [Phys. Fluids 28, 1003 (1985)]. Dif- 
fuse profiles preserve the sharp-boundary result that only the 
vacuum curvature appears in the drive. A diffuse profile is shown 
to reduce (reproduce) the volume-averaged pressure required for 
stability for an isotropic (ideal) pressure in the limit as a conducting 
wall approaches the plasma/vacuum boundary and the mirror ratio 
approaches one. 


37171 Alfven resonance absorption and its role in radio- 
frequency stabilization. Byers, J.A. (Lawrence Livermore 
National Laboratory, University of California, L-630, P.O. 
Box 5511, Livermore, California 94550). Physics of Fluids; 
29: No. 7, 2327-2329(Jul 1986). Contract W-7405-ENG-48. 

The occurrence of Alfven resonance absorption, a linear 
wave process, in a thin layer within the density gradient of a mag- 
netized plasma for w</sub c/i and its absence for w>w/sub c/i 
can produce significant changes in the wave spatial structure for 
small changes in wave frequency about w/sub c/i. This process, as 
modified by global mode resonances, is suggested to be a major 
contributing factor in the explanation of the sudden appearance in 
Phaedrus [Phys. Rev. Lett. 51, 1955 (1983)] of radio-frequency (rf ) 
stabilization of interchange modes, when changing w from just 
below w/sub c/i to just above w/sub c/i. 


37172 Skin currents and compound sawteeth in tokamaks. 
Denton, R.E.; Drake, J.F.; Kleva, R.G.; Boyd, D.A. (Labo- 
ratory for Plasma and Fusion Energy Studies, University of 
Maryland, College Park, Maryland 20742). Physical Review 


Letters; 56: No. 23, 2477-2480(9 Jun 1986). 

Two-dimensional MHD simulations are carried out which 
demonstrate that the cross-field thermal conduction near the mag- 
netic axis controls the structure of sawteeth in tokamaks. In simula- 
tions of discharges with good central confinement, skin currents 
form at a finite radius causing the safety factor q to fall below 1 
away from the magnetic axis. Both normal and compound sawteeth 
are produced which have many features consistent with experimen- 
tal observations. 


37173 Radiative power and electron cooling rates for 
oxygen in steady-state and transient plasmas at densities 
beyond the coronal limit. Keane, C.; Skinner, C.H. (Plasma 
Physics Laboratory, Princeton University, James Forrestal 
Campus, P.O. Box 451, Princeton, New Jersey 08544-0451). 
Physical Review [Section] A: General Physics; 33: No. 6, 4179- 
4190(Jun 1986). 

We have developed a time-dependent, collisional-radiative 
model to calculate radiative power and electron cooling rates for 
oxygen at intermediate densities (10'*< or =n/sub e/< or =10” 
cm~*) where the usual coronal approximation is not valid. Large 
differences from coronal values are predicted. The behavior of the 
steady-state radiative-power-loss coefficient, L/sub z/, is investigat- 
ed as the electron density is increased. Generalized power-loss coef- 
ficients applicable to transient plasmas are derived and applied to 
ionizing and recombining oxygen plasmas. Time-dependent effects 
are found to play a large role both in terms of the total radiated 
power and the net electron-energy-loss rate. 


37174 Electron dynamics one-dimensional double 
layers. Yamamoto, Takashi. CAleska, Univ., Fairbanks, USA. 
Geophysical Inst.). Journal of Plasma "Physics; 34: 271- 
288(Oct 1985). 

By numerical simulations, the dynamical behaviour of the 
electrons in one-dimensional double layers is studied. The simula- 
tion results show that at least one third of the electrons emitted at 
the low-potential boundary of the simulation system are reflected 
back before passing through the double layers. Such reflection is 
due to (i) quasi-linear or nonlinear scattering by plasma oscillations 
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and (ii) ambipolar potentials observed around the potential front of 
the localized double layer. The whole temporal evolution of the lo- 
calized double layers are also presented. In particular, an attempt is 
made to explain the steepening and collapsing of the localized 
double layers in terms of the formula for the doubly-layer thick- 
ness. 


37175 Ripple transport at low collision frequency. Hit- 
chon, W.N.G.; Beidler, C.D.; Mynick, H.E.; Shohet, J.L. 
(Wisconsin Univ., Madison, USA. Torsatron/Stellarator 
Lab.). Journal of Plasma Physics; 34: 327-336(Oct 1985). 

A new stellarator ripple-transport mechanism is predicted at 
the low collision frequencies characteristic of ions in a reactor 
plasma. A heuristic argument is used to derive an approximate dif- 
fusion coefficient whose magnitude, scaling and range of applicabil- 
ity agree well with the results of Monte Carlo calculations. An ex- 
planation of the form of the diffusion coefficient is given in terms 
of analytic theory of ripple transport. 


37176 Ion cyclotron electromagnetic wave structure in 
Elmo Bumpy Torus. Cotsaftis, M.; Gladd, N.T.; Krall, N.A. 
(JAYCOR, San Diego, CA, USA). Journal of Plasma Phys- 
ics; 34: 191-211(Oct 1985). 

The problem of ion cyclotron wave structure in EBT has 
been analyzed using the smallness of the inverse aspect ratio epsilon 
= a/Ro and of the inverse cavity number epsilon’ = 1/N. The 
procedure is to expand in these two parameters, reducing the com- 
plete toroidal problem to a system of equations to be solved in se- 
quence. The EM wave structure corresponds to a simple mode 
with only a few wavelengths across the plasma radius, permitting 
multi-harmonic ion cyclotron heating with interesting efficiency, as 
observed in experiments. 


37177 Resistive Alfven normal modes in a non-uniform 
plasma. Einaudi, G.; Mok, Y. (California Univ., Irvine, 
USA. Dept. of Physics). Journal of Plasma Physics; 34: 259- 
270(Oct 1985). 

Resistive normal-mode solutions of the MHD equations are 
found numerically in a smooth, non-uniform, magnetic field. The 
(a,S) boundary within which normal-mode solutions exist is explic- 
itly computed, where a is the normalized wavenumber and S the 
Lundquist number. As an extension of our previous analytic results 
the damping rate of these modes is computed to a higher accuracy, 
and is found to have an a+bSsup(-1/3) dependence, where a and b 
are independent of S. 


37178 Turbulence in unmagnetized Vlasov plasmas. Kuo, 
S.P. (Polytechnic Inst. of New York, Farmingdale, USA). 
Energy Conversion and Management; 25: No. 4, 5ll- 
517(1985). 

The classical technique of transformation and characteristics 
is employed to analyze the problem of strong turbulence in unmag- 
netized plasmas. The effect of resonance broadening and perturba- 
tion expansion are treated simultaneously, without time secularities. 
The renormalization procedure of Dupree and Tetreault is used in 
the transformed Vlasov equation to analyze the turbulence and to 
derive explicitly a diffusion equation. Analyses are extended to in- 
homogeneous plasmas and the relationship between the transforma- 
tion and ponderomotive force is obtained. 


37179 (ORNL/tr—86/7) Calibration of a diffusion chain 
by plasma analysis. Alayli, Y.; Skowronek, M. Translated 
from Journal de Physiue (Les Ulis) ; 40: vp(Jul 1979). Con- 
tract AC05-84OR21400. 5p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86011142. 

A nitrogen-pumped dye laser was used to study the effect of 
wavelength and pulse length on the use of Thomson scattering as a 
probe for electronic density and plasma temperatures. Scattering 
was measured over 90° in the direction of the laser beam. The scat- 
tering sections were measured for wavelengths of 651.7 nm, 594.2 
nm and 481.5 nm with a pulse length of 2 ns. The nitrogen pump 
was also used (337.1 nm) with a pulse length of 4 ns. 3 refs., 4 figs. 
(WRF) 
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a ALSO TO CITATION(S) 36246, 36247, 36248, 36249, 36260, 36277, 
657. 


37180 (CONF-851102—110) Sliding joint concept for to- 
roidal field coils of a tokamak. Kalsi, S.S.; Gorker, G.E.; 
Brown, R.L. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840OR21400. 4p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE8601 1976. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A low-cost, compact, copper-coil ignition tokamak is the 
focus of design studies in FY85. For a minimum-cost machine, the 
toroidal field (TF) coils must be as compact as practical. On the 
other hand, smaller TF coils inhibit the assembly and maintenance 
of the components entrapped by the TF coils, such as the plasma 
vacuum vessel, limiter, poloidal field coils, etc. If the compact TF 
coil has at least two demountable electrical joints, removal of the 
outer part of the TF coil will permit servicing of the entrapped 
components. The vertical straight leg of a TF coil has the smallest 
cross-sectional area, but it experiences the largest tensile and com- 
pressive forces. The tensile load on the vertical leg can be eliminat- 
ed if the demountable joints can slide. A possible sliding joint 
design concept is described here. The sliding joint transfers only 
current. No forces are transferred from the outer curved leg to the 
straight leg of the TF coils. The outer curved leg can be separated 
at the sliding joint to gain access to the components inside the TF 
coil bore. 


37181 (CONF-8604191—1) High throughput continuous 
cryopump. Foster, C.A. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 8p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86010623. 

From 6. annual TVC AVS symposium; Oak Ridge, TN, 
USA (29 Apr 1986). 

A cryocondensation pump with a unique regeneration mech- 
anism that allows continuous operation has been constructed and 
tested. The pump features a device referred to as the “Snail” which 
removes the cryofrost layer as it is moved over the pumping sur- 
faces. A forepump pumps the sublimed gas generated inside the 
Snail. The compression ratio of the pump is the ratio of the cryo- 
pump speed to the leakage conductance of the Snail. Deuterium 
had been pumped continuously at 30 torr.L/s at a speed of 2000 L/ 
s and a compression ratio of 100. The pump, being all metal sealed 
and free of lubricating fluids, has many potential applications where 
untraclean high throughput pumping is desirable. Since the pump 
regenerates on a time scale of 60 seconds, the inventory in the 
pump is minimized - an important consideration when pumping ra- 
dioactive materials such as tritium. Test data and a videotape of the 
Snail removing the cryofrost will be shown. 


37182 (CONF-8605139—1) Minimars magnet system. 
Kalsi, S.S.; Lousteau, D.C. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 2ip. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86011779. 
From Minimars review meeting; Toronto, Canada (20 May 

1986). 

: Viewgraphs of the various magnet assemblies are given. 
Specifications for each coil are included. (MOW) 


37183 (DOE/ER/13449—T1) Muon-catalyzed fusion: a 
new direction in fusion research. Jones, S.E. (Brigham 
Young Univ., Provo, UT (USA). Dept. of Physics and As- 
tronomy). 1986. Contract FG02-85ER13449. 5p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE8601 1570. 

In four years of intensive research, muon-catalyzed fusion 
has been raised from the level of a scientific curiosity to a potential 
means of achieving clean fusion energy. This novel approach to 
fusion is based on the fact that a sub-atomic particle known as a 
“muon” can induce numerous energy-releasing fusion reactions 
without the need for high temperatures or plasmas. Thus, the muon 
serves as a Catalyst to facilitate production for fusion energy. The 
success of the research effort stems from the recent discovery of 
resonances in the reaction cycle which make the muon-induced 
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fusion process extremely efficient. Prior estimates were pessimistic 
in that only one fusion per muon was expected. In that case energy 
balance would be impossible since energy must be invested to gen- 
erate the muons. However, recent work has gone approximately 
half-way to energy balance and further improvements are being 
worked on. There has been little time to assess the full implications 
of these discoveries. However, various ways to use muon-catalyzed 
fusion for electrical power production are now being explored. 


37184 (DOE/ET/51013—171) Tara vacuum system. 
Post, R.S.; Brindza, P.; Goodrich, P.; Gaudreau, M.P. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Plasma Fusion 
Center). Nov 1985. Contract AC02-78ET51013. 8p. (PFC/ 
CP—86-4; CONF-851174—42). NTIS, PC A02, AOl; 1; 
GPO Dep. File Number DE8601 1873. 

From 32. AVS national vacuum symposium and topical con- 
ference; Houston, TX, USA (19 Nov 1985). 

The Tara tandem mirror experiment vacuum system will be 
discussed including system design, specifications, and performance 
required for plug thermal barrier operation. A detailed description 
of the major pumpig systems, reflux control, plasma pumping, 
measurement and control, fast gas handling and quality control pro- 
cedures will be presented. Data from the two 5 month periods of 
operation will be presented. 


37185 (DOE/ET/51013—175-Vol.2) Poloidal asymme- 
tries in the limiter shadow plasma of the Alcator C tokamak. 
Volume 2. LaBombard, B. (Massachusetts Inst. of Tech., 
Cambridge (USA). Plasma Fusion Center). May 1986. Con- 
tract ACO02-78ET51013. 178p. (PFC/RR—86-6-Vol.2). 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE86012261. 

This volume contains the following chapters: (1) Edge 
verses central parameters: ohmic, gas-fueled discharges; (2) LHRF 
heated and pellet fueled discharges; and (3) MARFES. (MOW) 


37186 (DOE/ET/51013—179) Poloidal field scenario 
code for use in the design and operation of toka- 


generating 
maks. Schultz, J.H. (Massachusetts Inst. of Tech., Cam- 


bridge (USA). Plasma Fusion Center). 15 May 1986. Con- 
tract AC02-78ET51013. 62p. (PFC/RR—86-10). NTIS, PC 
A04/MF AO1; 1; GPO Dep. File Number DE86011899. 

The calculation of energy, power, current and voltage re- 
quirements of the coils in a tokamak poloidal field system is a 
common design and analysis problem. The calculation of all circuit 
parameters, given a sufficient set of inputs, such as a program of 
current vs. time, along with coil dimensions, is straightforward. 
However, the construction of a general-purpose code is nontrivial. 
Several design decisions and physical insights are required, in order 
to program the coil currents and voltages. It is thus frequently diffi- 
cult for one investigator to duplicate the design and analysis results 
of another, using a different code. A further, purely technical bar- 
rier, is that the display of calculated parameters in a manner that 
easily permits the selection of the number of turns for each coil, 
and the allocation of rectifiers, dump resistors and switches in- 
volves a large amount of graphics postprocessing and typesetting, 
which has not previously been completed. There are also a number 
of important parameters that can be calculated easily by the use of 
circuit theory that are usually neglected, including the radial and 
vertical forces on each coil, before or after a disruption, at each 
moment in time. The purpose of the code described below is to cal- 
culate everything of any design importance that can be deduced 
through circuit theory, to display the results in a comprehensive, 
but easy to use format, and to retain enough flexibility in inputting 
to permit collaboration with other groups. 


37187 (GTFR—64) International tokamak reactor 
(INTOR). Stacey, W.M. Jr. (Georgia Inst. of Tech., Atlanta 
(USA). Fusion Research Center). Jun 1986. Contract AS05- 
78ET52025. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011930. 

The current INTOR design concept and the ongoing work 
in the INTOR Workshop are reviewed. The ongoing work includes 
evaluation of innovations that could substantially improve tokamak 
reactors, analysis of critical technical issues that affect the feasibility 
= the INTOR design concept and revision of the INTOR concep- 

design. 
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37188 (HEDL-TME—85-25) Results and code prediction 
comparisons of lithium-air reaction and aerosol behavior tests. 
Jeppson, D.W. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Mar 1986. Contract AC06- 
76FF02170. 231p. NTIS, PC All/MF A0Ol1; 1; GPO Dep. 
File Number DE8601 1689. 

The Hanford Engineering Development Laboratory 
(HEDL) Fusion Safety Support Studies include evaluation of po- 
tential safety and environmental concerns associated with the use of 
liquid lithium as a breeder and coolant for fusion reactors. Potential 
mechanisms for volatilization and transport of radioactive metallic 
species associated with breeder materials are of particular interest. 
Liquid lithium pool-air reaction and aerosol behavior tests were 
conducted with lithium masses up to 100 kg within the 850-m* con- 
tainment vessel in the Containment Systems Test Facility. Lithium- 
air reaction rates, aerosol generation rates, aerosol behavior and 
characterization, as well as containment atmosphere temperature 
and pressure responses were determined. Pool-air reaction and aer- 
osol behavior test results were compared with computer code cal- 
culations for reaction rates, containment atmosphere response, and 
aerosol behavior. The volatility of potentially radioactive metallic 
species from a lithium pool-air reaction was measured. The re- 
sponse of various aerosol detectors to the aerosol generated was de- 
termined. Liquid lithium spray tests in air and in nitrogen atmos- 
pheres were conducted with lithium temperatures of about 427° and 
650°C. Lithium reaction rates, containment atmosphere response, 
and aerosol generation and characterization were determined for 
these spray tests. 


37189 (LA-UR—86-1811) Gain scaling laws for HIF. 
Magelssen, G.R. (Los Alamos National Lab., NM (USA)). 
1986. Contract W-7405-ENG-36. 8p. (CONF-860510—2). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86011242. 

From Symposium on heavy ion fusion; Washington, DC, 
USA (27 May 1986). 

The relationship between target gain (thermonuclear energy- 
released/ion energy incident) and such factors as the total ion 
energy, the ion beam radius, the ion range, the ion power, the beam 
geometry, and the released target debris are critical in assessing the 
feasibility of a particular heavy ion inertial confinement fusion reac- 
tor concept. Scaling relationships that allow target gain to be calcu- 
lated from the target hydrodynamic coupling efficiency (eta), the 
target radius (R), and the ion energy incident on the target (E/sub 
i/) are presented. These relations include scaling laws for the re- 
quired peak power and ion energy, the fuel fractional burnup, and 
the fraction of energy released in charged particles and x-rays as a 
function of r, eta, and E/sub i/. Relations have been developed to 
two single-shell target concepts, one requiring two-sided and the 
other symmetric ion illumination. 


37190 (LA-UR—86-1825) Theory and simulation of emit- 
tance, space charge and electron pressure effects on focusing 
of neutralized ion beams. Lemons, D.S.; Jones, M.E. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 9p. (CONF-860510—3). NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE8601 1239. 

From Symposium on heavy ion fusion; Washington, DC, 
USA (27 May 1986). 

We investigate the final focus mode characterized by warm 
comoving electrons and vacuum propagation. In particular, we 
extend a previous envelope equation analysis of ion focusing in this 
mode to include the effects of ion emittance as well as ion space 
charge and initial electron temperature. Our major result is a simple 
equation relating initial R/sub o/ and final R/sub f/ beam radii to 
ion emittance €¢ and perveance K and electron Debye length A/sub 
D/ which is supported by one dimensional, electrostatic, particle- 
in-cell simulations of radial ion focusing. Finally, we use this equa- 
tion to find the allowed temperature of neutralizing electrons for 
typical Heavy Ion Fusion reactor and High Temperature Experi- 
ment scenarios. 
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37191 (LA-UR—86-1877) Single-pulse laser effects meas- 
urements at 248 nm. Dingus, R.S.; Green, R.; King, T.R.; 
Osborne, W.Z.; Phipps, C.R. Jr. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 26p. 
(CONF-861139—1). NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE86011229. 

From AIAA laser effects and target meeting; Menlo Park, 
CA, USA (5 Nov 1986). 

We have measured induced impulse and mass loss from ex- 
posures of a number of materials to 50 ns, KrF (0.248 pm) laser 
pulses as a function of incident laser fluence, ambient atmospheric 
pressure, and angle of incidence. The energy on target was normal- 
ly about 100 J but was varied down to about 10 J and the beam 
diameter on target was varied from about 0.1 to 38 mm providing 
incident laser fluences of from about 10* J/m? to about 10%° J/m* 
Calculations indicate that for fluences in these experiments below 
about 107 J/m?, the blowoff hydrodynariics is predominately one 
dimensional. The ambient atmospheric pressure was varied from 
about 10° Pa of dry air to a vacuum of less than 10~? Pa; the angle 
of incidence was varied from normal incidence to 10° from grazing 
incidence. In a few cases, the pressure was measured as a function 
of time, sometimes concurrently with impulse. A number of plasma 
physics measurements were also performed concurrently. 


37192 (NRL-MR—5651) Laser interaction in long-scale- 
length plasmas. Gardner, J.H.; Herbst, M.J.; Young, F.C.; 
Stamper, J.A.; Obenschain, S.P.; Manka, C.K.; Kearney, 
K.J.; Grun, J.; Duston, D.; Burkhalter, P.G. (Naval Re- 
search Lab., Washington, DC (USA)). 31 Dec 1985. 65p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86010053. 

An experimental study of laser absorption with controlled 
variations of plasma scalelength is reported. A configuration of two 
laser beams is used which allows the production of a long-scale- 
length plasma by one beam and the subsequent radiation of that 
plasma by a second, high intensity pulse. Under dense plasmas with 
L/st‘o n//Ao up to 400 at n/sub c//10 can be produced. The scale- 
length of the plasma can be varied independently of the focal con- 
dition of the high-intensity beam. By studying the interaction of the 
high-intensity beam with the plasma, results can be derived which 
impact high-gain pellet designs. Measurements are made of scat- 
tered light and energetic x-rays. In addition, the phenomenon of 
self-focusing is examined. 74 refs., 19 figs. (WRF) 


37193 (NRL-MR—5796) Comparison of Rayleigh-Taylor 
growth with 1.0 .m and 0.25 wm lasers. Emery, M.H.; —— 
ner, J.H.; Bodner, S.E. (Naval Research Lab., Washin 
DC (USA)). 29 May 1986. 13p. NTIS, PC ‘A02/MF AOl; 1. 
GPO Dep. File Number DE86012217. 

It is shown through numerical simulation that the Rayleigh- 
Taylor growth rate in laser-ablatively accelerated targets is reduced 
below the classical value (kg)/sup 1/2/, by factors of 3 to 4 with 
0.25 ym laser light. The simulation results are supported by an ana- 
lytical expression for the growth rates. These results provide fur- 
ther evidence for the viability of high-aspect ratio shells in direct- 
drive laser fusion. 


37194 (ORNL/Sub—84-95128/4) 140 GHz gyrotron de- 


velopment program. Quarterly report No. 4, January-March 
1985. Felch, K.L.; Bier, R.E.; Craig, L.J.; Fox, L.J.; oe 


Huey, H.E.; Ives, R.L.; Jory, H.R.; Lopez, N.C.; Reysn 
P.I. (Varian Associates, Inc., Palo ‘altor ( CA (USA)). "1986. 
Contract AC05-840R21400. ‘57 . NTIS, PC A04/MF A011; 
1; GPO Dep. File Number D 11662. 

The objective of this program is to develop a gyrotron oscil- 
lator capable of producing 100 kW CW at 140 GHz. Further analy- 
sis of the electron guns, interaction cavity, and beam tunnel designs 
for the first two experimental tubes, Experimental Tube 1 and pre- 
prototype Tube 1, is presented. A window deflection tester has 
been built and initial deflection test results are given. The first 140 
GHz gyrotron magnet has successfully passed the major points in 
the acceptance test. The detailed results of the magnet acceptance 
test are discussed. Progress concerning the fabrication of 149 GHz 
gyrotron components, diagnostics, and protective devices, as well 
as the status of Experimental Tube 1, are summarized. 
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37195 (PPPL—2321) Charge-exchange and fusion reac- 


England, A.C.; Hendel, H. W.; Medley, S. S.; Nieschmidt, E. 
Roquemore, A. L.; Scott, S. D. (Princeton Univ., NJ (USA). 
Plasma Ph Lab.). Apr 1986. Contract AC02- 
76CH03073. 29p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number D 6011162. 

Adiabatic toroidal compression experiments were performed 
in conjunction with high power neutral beam injection in the Toka- 
mak Fusion Test Reactor (TFTR). Acceleration of beam ions to 
energies nearly twice the injection energy was measured with a 
charge-exchange neutral particle analyzer. Measurements were also 
made of 2.5 MeV neutrons and 15 MeV protons produced in fusion 
reactions between the deuterium beam ions and the thermal deuteri- 
um and *He ions, respectively. When the plasma was compressed, 
the d(d,n)*He fusion reaction rate increased a factor of five, and 
the *He(d,p)*He rate by a factor of twenty. These data were simu- 
lated with a bounce-averaged Fokker-Planck program, which as- 
sumed conservation of angular momentum and magnetic moment 
during compression. The results indicate that the beam ion accel- 
eration was consistent with adiabatic scaling. 


37196 (PP ) Princeton Plasma Physics Labora- 
tory annual report, October 1, 30, 1985. Phil- 
lips, C.A. (ed.). (Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.). 1985. Contract AC02-76CH03073. 137p. NTIS, 
PC A07/MF AOI; 1; GPO Dep. File Number DE86012216. 

Summaries of research progress during this period are given 
for the following areas: (1) TFTR, (2) PLT, (3) PBX, (4) S-1 
Spheromak, (5) Advanced Concepts Torus-1, (6) x-ray laser studies, 
(7) theory, (8) tokamak modeling, (9) spin-polarization, and (10) ig- 
nition studies. (MOW) 


37197 (SAND—85-2483) Computer simulations of the 
ring diode for Proto-II. Iwan, D.C. (Sandia National Labs., 
Albuquerque, NM (USA)). May 1986. Contract AC04- 
76DP00789. 48p. NTIS, PC A03/MF A011; GPO Dep. File 
Number DE86011828. 

Computer simulations were made of the dual-ring diode to 
be used on the large-area high-dose X-ray simulator for Proto-II. 
The simulations evaluated the scaling of the current with diode di- 
mensions and the Pithon technique for reducing damage to the 
debris shield. These simulations showed that the design goal of pro- 
ducing 4 MA of current at a 1.5 MV applied voltage will be met 
provided that an ion plasma forms in the diode. The current in the 
diode was found to scale as the inverse of the axial anode-cathode 
gap spacing; this indicates that pinching dominated the electron 
flow in this diode. Consequently, the current should scale approxi- 
mately proportionally to the applied voltage. The simulations were 
compared with some analytically solvable models that are often 
used to predict diode current. The analytic model for laminar, E X 
B, flow predicted the behavior of the diode fairly well because the 
electron flow in the diode was strongly pinched. The Pithon tech- 
nique of limiting damage to the debris shield by separating the 
debris shield from the converter by vacuum was tested with com- 
puter simulations. 


vender, J.P.; Barr, G.W.; Furaus, J.P.; Cook, D.L.; Martin, 
T.H.; Prestwich, K.R.; Hamil, RA. Goldstein, S.A.; 

Turman, B.N.; McDaniel, D.H. (Sandia ‘National Labs., Al- 
buquerque, NM (USA)). 1986. Contract AC04-76DP00789. 
Tp. (CONF-860665—4). NTIS, PC A02. File Number 
DE8601 1824. 

From 6. international conference on high power particle 
beams; Kobe, a (9 Jun 1986). 

Light ion beams offer the possibility of a very efficient and 
low-cost driver age Inertial Confinement Fusion (ICF). The energy 
deposition is straightforward since the ions deposit their energy in a 
dense plasma that prevents microscopic instabilities from producing 
preheating electrons. The difficulty with light ions has been the fo- 
cusability. In 1984, a proof-of-principle experiment on Proto I, at 





current nde ey! and charge density required for inertial 
the Particle Beam Fusion Accelerator II (PBFA ID), 
that intense ion beams can be focused to the required di- 
with the correct local physics. In 1985, the result was 


37199 cop A gpa Ion beam trapping in plasma 
channels for light ion inertial confinement fusion. Watrous, 
J.J.; Olson, R.E. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. . (CONF- 
860652—5). NTIS, PC A02. File Number DE86011818. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

Conservation laws and solutions to ion equations of motion 
have been used to obtain estimates of the maximum ion beam 
power that can be injected into and trapped within z-discharge 

chennels. Consequences of the results of these calculations 
for ongoing designs of light ion driven inertial confinement fusion 
experiments and reactor concepts are discussed. 


37200 (UCID—20766) Accelerated plan to develop mag- 
netic fusion energy. Fowler, T.K. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 28 May 1986. Contract W-7405- 
ENG-48. 12p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86011690. 

We have shown that, despite funding delays since the pas- 
sage of the Magnetic Fusion Engineering Act of 1980, fusion devel- 
opment could still be carried to the point of a demonstration plant 
by the year 2000 as called for in the Act if funding, now about 
$365 million per year, were increased to the $1 billion range over 
the next few years (see Table I). We have also suggested that there 
may be an economic incentive for the private sector to become in 
accelerating fusion development on account of the greater stability 
of energy production costs from fusion. Namely, whereas fossil fuel 
prices will surely escalate in the course of time, fusion fuel will 
always be abundantly available at low cost; and fusion technology 
poses less future risk to the public and the investor compared to 
conventional nuclear power. In short, once a fusion plant is built, 
the cost of generating electricity mainly the amortization of the 
plant capital cost - would be relatively fixed for the life of the 
plant. In Sec. V, we found that the projected capital cost of fusion 
plants ($2000 to $4000 per KW/sub e/) would probably be accepta- 
ble if fusion plants were available today. 


37201 (UCLA/PPG—980) Materials erosion and redepo- 

sition studies at the PISCES-facility: net erosion under rede- 

WK. Compa: G Goebel, D.M.; Conn, R.W.; Leung, 
G.A. (California Univ., Los 


(USA). Dept of Mechanical, Aerospace and eo seat 
(CONE: 1986. Contract AS03-84ER52104. 20p. 

86042149). NTIS, PC A02/MF AO1; 1; GPO 
Soe File Number DE86010867. 

From 2. international conference on fusion reactor materials 
CFRM-2); Chicago, IL, USA (13 Apr 19: 
e nn gina 
stainless steel under controlled and continuous plasma (D,He,Ar) 
bombardment has been investigated in the PISCES-facility, which 
generates typical edge-plasma conditions of magnetic fusion de- 
vices. The plasma bombardment conditions are: incident ion flux in 
the range from 10°” to 10 ions/eec/om®, fon bombarding energy of 
100 eV, electron temperature in the range from 5 to 15 eV, plasma 
density in the range from 10" to 10** cm, target temperature in 

from 300 to 900K, and the total ion fluence in the range 
from 10” to 10” ions/cm? The net erosion yield under redeposi- 
tion is found to be significantly smaller than the classical sputtering 
yield data. A first-order modeling is attempted to interpret the ero- 
sion and redeposition behavior of materials under plasma bombard- 
ment. It is pointed out both theoretically and experimentally that 
the mean free path for electron impact ionization of the sputtered 
material is the key parameter to control the overall mechanism of 
erosion and redeposition. Strongly modified surface morphologies 
of bombarded targets are observed and indicate a retrapping effect. 
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37202 (UCLA/PPG—985) Tokamak power reactor igni- 

tion and time dependent fractional power operation. Vold, 

E.L.; Mau, T.K.; Conn, R.W. (California Univ., Los Ange- 

les (US A). t. of Mechanical, Aerospace and Nuclear 

eering). Jun 1986. Contract AS03-80ER52061. 94p. 

S, PC A0S5/MF A0Ol; 1; GPO Dep. File Number 
DE86012090. 

A flexible time-dependent and zero-dimensional plasma burn 
code with radial profiles was developed and employed to study the 
fractional power operation and the thermal burn control options for 
an INTOR-sized tokamak reactor. The code includes alpha therma- 
lization and a time-dependent transport loss which can be represent- 
ed by any one of several currently popular scaling laws for energy 
confinement time. Ignition parameters were found to vary widely 
in density-temperature (n-T) space for the range of scaling laws ex- 
amined. Critical ignition issues were found to include the extent of 
confinement time degradation by alpha heating, the ratio of ion to 
electron transport power loss, and effect of auxiliary heating on 
confinement. Feedback control of the auxiliary power and ion fuel 
sources are shown to provide thermal stability near the ignition 
curve. 


37203 (UCRL—94250) Advances in Tandem Mirror 
fusion power reactors. Perkins, L.J.; Logan, B.G. (Lawrence 
Livermore National Lab., CA (USA)). 20 May 1986. Con- 
tract W-7405-ENG-48. 21p. (CONF-860551—7). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE8601 1639. 

From Technical meeting and workshop on fusion reactor 
design and technology; Yalta, USSR (26 May 1986). 

The Tandem Mirror exhibits several distinctive features 
which make the reactor embodiment of the principle very attrac- 
tive: Simple low-technology linear central cell; steady-state oper- 
ation; high-8 operation; no driven current or disruptions; divertor- 
less operation; direction conversion of end-loss power; low-surface 
heat loads; and advanced fusion fuel capability. In this paper, we 
examine these features in connection with two tandem mirror reac- 
tor designs, MARS and MINIMARS, and several advanced reactor 
concepts including the wall-stabilized reactor and the field-reversed 
mirror. With a novel compact end plug scheme employing octopole 
stabilization, MINIMARS is expressly designed for short construc- 
tion times, factory-built modules, and a small (600 MWe) but eco- 
nomic reactor size. We have also configured the design for low ra- 
dioactive afterheat and inherent/passive safety under LOCA/ 
LOFA conditions, thereby obviating the need for expensive engi- 
neered safety systems. In contrast to the complex and expensive 
double-quadrupole end-cell of the MARS reactor, the compact oc- 
topole end-cell of MINIMARS enables ignition to be achieved with 
much shorter central cell lengths and considerably improves the 
economy of scale for small (~250 to 600 MWe) tandem mirror re- 
actors. Finally, we examine the prospects for realizing the ultimate 
potential of the tandem mirror with regard to both innovative con- 

and novel neutron energy conversion schemes, and 
stress that advanced fuel applications could exploit its unique reac- 
tor features. 


37204 (UCRL—94306) Fusion-fission hybrid studies in 
the United States. Moir, R.W.; Lee, J.D.; Berwald, D.H.; 
Cheng, E.T.; Delene, J.G.; Jassby, D.L. (Lawrence Liver- 
more National Lab., CA (USA); Grumman Aerospace 
Corp., Bethpage, NY (USA); GA Technologies, Inc., San 
Diego, CA (USA); Oak Ridge National Lab., TN (USA); 
Princeton Univ., NJ (USA). Plasma Physics Lab.). 20 May 
1986. Contract AC02-76CH03073; ACOS- 840R21400;W- 
7405-ENG-48. 32p. (CONF-860551—3). NTIS, PC A03/ 
MF AOl1; 1; GPO Dep. File Number DE86010981. 

From Technical m and workshop on fusion reactor 
design and technology; Yalta, USSR (26 May 1986). 

Systems and conceptual design studies have been carried out 
on the following three hybrid types: (1) The fission-suppressed 
hybrid, which maximizes fissile material produced (Pu or ***U) per 
unit of total nuclear power by suppressing the fission process and 
multiplying neutrons by (n,2n) reactions in materials like beryllium. 
(2) The fast-fission hybrid, which maximizes fissile material pro- 
duced per unit of fusion power by maximizing fission of 7**U (Pu is 
produced) in which twice the fissile atoms per unit of fusion power 
(but only a third per unit of nuclear power) are made. (3) The 
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power hybrid, which amplifies power in the blanket for power pro- 
duction but does not produce fuel to sell. All three types must sell 
electrical power to be economical. 


37205 (UCRL—94347) Longitudinal compression of 
heavy-ion beams with minimum requirements on final focus. 
Ho, D.D.M.; Bangerter, R.O.; Mark, J.W.K.; Brandon, S.T.; 
Lee, E.P. (Lawrence Livermore National Lab., CA (USA); 
Lawrence Berkeley Lab., CA (USA)). 27 May 1986. Con- 
tract W-7405- ENG-48. 12p. (CONF-86051 Ss, 
A02/MF A01; 1; GPO Dep. File Number DE86011881. 
From Symposium on heavy ion fusion; Washington, DC, 
USA (27 May 1986). 
A method is developed to compress a heavy-ion beam longi- 
endinally in such a way that the compressed pulse has a constant 
line-charge density profile and uniform longitudinal momentum. 
These conditions may be important from the standpoint of final fo- 
cusing. By realizing the similarity of the equations that describe the 
1-D charged-particle motion to the equations that describe 1-D 
ideal gas flow, the evolution of A and the velocity tilt can be calcu- 
lated using the method of characteristics developed for unsteady su- 
personic gasdynamics. Particle simulations confirm the theory. Var- 
ious schemes for pulse shaping have been investigated. 


37206 (UCRL—94398) Summary of control and data ac- 
quisition systems for Nova its. McCauley, E.W.; 
Campbell, E.M.; Auerbach, J.M.; Montgomery, D.S.; 
Martin, V.A.; Randolph, J.E.; Shaw, J.G.; Stewart, B.L.; 
Stone, G.F. (Lawrence Livermore National Lab., CA 
(USA)). Apr 1986. Contract W-7405-ENG-48. 22p. (CONF- 
860324—29). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86010563. 

From High temperature plasma diagnostics; Hilton Head 
Island, SC, USA (9 Mar 1986). 

The Nova Laser has completed its first year of operation. 
During this period, emphasis has been placed on activation of the 
facility and of the numerous target and beam diagnostics. Two sep- 
arate target chambers are in use. Nova operation is separated into 
two broad functions: Laser Operations and Experiments. The Oper- 
ations Group provides the laser system control, operation and data 
acquisition and the Experiments Group provides experiment defini- 
tion, diagnostic instrumentation and overall data processing. On the 
Operations side, VAX 11/780 computers are used to set up diag- 
nostic operating parameters and collect data recorded by the 
CAMAC and CCD modules. These data are delivered in files by 
electronic link to the Laser Experiments and Analysis Facility 
(LEAF) VAX 11/785 of the Experiments Group for processing. 
Film data are digitized at LEAF and the film data files are also 
processed on the LEAF VAX. 


37207 Development of radio frequency induction plasma 

for neutral beams. DiVergilio, W.F.; Goede, H.; 
Fosnight, V.V. (TRW Space & Technology Division, Re- 
dondo Beach, California 90278). Review of Scientific Instru- 
ments; 57: No. 7, 1254-1260(Jul 1986). Contract AC03- 
81ER52071. 

The techniques, operational aspects, and experimental results 
of a radio frequency induction plasma generator, with an internal rf 
power coupler, intended for intense neutral beam applications are 
described. One of the development sources suitable for 10 x 10-cm? 
extraction optics was operated to a deuterium ion current density of 
250 mA/cm?, uniform to 5%, over a circular extraction area 15 cm 
in diameter with a coupled rf power of 20 kW. Temporal fluctua- 
tion levels in the extracted ion current were measured to be typical- 
ly 1% of the dc level. A second developmental source suitable for 
10 x 40-cm? grid sets was operated to 200 mA/cm?, uniform to +- 
8% over a 10 x 40 cm? area, with 40-kW coupled rf power. 


37208 Design and performance of compact vacuum-com- 
patible submillimeter viewing dumps. Kato, K.; Hutchinson, 
LH. (Plasma Fusion Center and Department of Nuclear En- 
gineering, Massachusetts Institute of Technolo Cam- 
bridge, Massachusetts 02139). Review of Scienti; ” Instru- 
ments; 57: No. 7, 1242-1247(Jul 1986). Contract AC02- 
78ET51013. 

Compact, vacuum-compatible submillimeter viewing dumps, 
whose design parameters were based on the results of simple ray 
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calculations, have been fabricated from Pyrex, Macor, and alumina. 
The measured performance of the dumps agrees qualitatively with 
calculated results. The absorption is somewhat lower than expect- 
ed, but still acceptable (> or =99% absorption for Pyrex and 
Macor). In an electron cyclotron plasma emission experiment on 
Alcator C tokamak, comparison of the emission spectra with and 
without the dump shows that the dump in this configuration is ef- 
fective in suppressing the unwanted radiation by approximately 
90%. The additional reflection is believed to be due to a portion of 
the antenna pattern missing the dump. 


37209 Helium production in pure elements, isotopes, and 
alloy steels by 14.8-MeV neutrons. Kneff, D.W.; Oliver, 
B.M.; Farrar, H.; Greenwood, L.R. Nuclear Science and En- 
gineering; 92: No. 4, vp(Apr 1986). Contract ATO03- 
79ER 10388. 

The results of an extensive series of total helium production 
cross-section measurements for incident neutrons in the 14- to 15- 
MeV energy region are presented, and an experimental data base 
for the prediction of helium generation in candidate fusion reactor 
materials is provided. The measurements were made by isotope-di- 
lution gas mass spectrometry. They include the pure elements Be, 
B, C, O, F, Al, Si, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Y, Zr, Nb, Mo, 
Ag, Sn, Ta, Pt, Au, and Pb; the separated isotopes of B, Fe, Ni, 
Cu, and Mo; and the alloy steels Type 316 stainless steel, HT-9, and 
9 Cr-1 Mo. The results are in generally good agreement with other 
total helium production measurements in the literature, but com- 
parisons with the ENDF/B-V nuclear data file indicate that the 
helium gas production files require revision for the structural ele- 
ments vanadium, chromium, manganese, cobalt, and nickel. Com- 
parisons with published cross sections for individual reaction chan- 
nels indicate that reactions other than (n,a) contribute significantly 
to helium production in several materials. 


37210 Monte Carlo photon transport on a vector super- 
computer. Martin, W.R.; Nowak, P.F.; Rathkofp, J.A. 
(Univ. of Michigan, Dept. of Nuclear g, Ann 
Arbor, MI 48109). IBM Journal of Research and Develop- 
ment; 30: No. 2, vp(Mar 1986). Contract W-7405-ENG-48. 
The use of “event-based” algorithms for particle ——— 
Monte Carlo methods has allowed the successful adaptation o' 
these methods to vector supercomputers. An alternative ae 
for the specific application of photon transport in an axisymmetric 
inertially confined fusion plasma has been developed and imple- 
mented on a vector supercomputer. The new algorithm is de- 
scribed; its unique features are discussed and compared with exist- 
ing vectorized algorithms for Monte Carlo. Numerical results are 
presented illustrating its i on a vector supercomputer, rela- 
tive to an optimized scalar Monte Carlo algorithm that was devel- 
oped for this purpose. 


37211 Vacuum pump apparatus. Batzer, T.H.; Call, W.R. 
(to US DOE). US Patent 4,559,787. 24 Dec 1985. Filed date 
4 Dec 1984. vp. 

PAT-APPL-678148. 

An improved cryopumping apparatus which comprises a 
cryopumping space which may be alternately opened and closed 
from the surrounding area by moveable panels, trubular cryopanels 
within said cryopumping space through which a coolant such as 
liquid helium may be passed, and an apparatus for spraying liquid 
argon onto said cylindrical cryopanels in order to enhance the 
cryogenic entrapment of such low-z ions, atoms, and molecules as 
hydrogen and helium. 


37212 Thermal-hydraulic assessment of high heat flux re- 
moval techniques for fusion applications. Boy: d, R.D.; Wong, 
C.P.C.; Cha, Y.S. (Prairie View ep and Mechani- 
cal Univ., TX. USA, Dep t. of Mechanical Engineering; GA 
Technologi Inc., San Diego, CA, USA; Argonne Nation- 
al Lab., USA). Nuclear Engineering and Design; 88: No. 
1, 103-110(Aug 1985). Contract AC04-76DP00789. 

The heat removal alternatives are: (1) subcooled flow boiling 
(SFB) with water, (2) high velocity helium gas convection (HGC), 
and (3) liquid metal (LM) heat transfer in the presence of a trans- 
verse magnetic field (TM). Advantages and disadvantages of each 
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technique are delineated. Each heat removal technique is examined 
for a case study applicable to near-term fusion components such as 
limiters and divertors. Comparisons are made for the selected case 
study involving heat removal from a 1.5 m long, 1.0 cm diameter 
(inside) coolant channel which is subjected to a unifirm steady-state 
heat flux of 0.5 kW/cm2 The results show that SFB has the great- 
est heat removal capability, with the lowest coolant channel wall 
temperature and pumping power, followed by HGC and LMTM. 
Critical research and development needs for each technique are 
also summarized. 


37213 Active cooling technology for fusion engineering 
applications. Tsai, C.C.; Becraft, W.R.; Combs, S.K.; Foster, 
C.A.; Haselton, H.H.; Hoffman, D.J.; Menon, M.M.; Milora, 
S.L.; Schechter, D.E.; Sluss, F. (Oak Ridge National Lab., 
Oak Rid e, TN). pp 4R-10 of IEEE conference record-ab- 
stracts of the 1985 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1985). 
(CONF-850699—). Contract AC05-840R21400. 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

Active cooling technology has been successfully developed 
for neutral beam injection. The application of this cooling technolo- 
gy has been extended to other fusion engineering applications, such 
as radio-frequency Faraday shields, limiters, and divertor plates. 
Actively cooled samples prepared with various candidate materials 
have been tested for material survivability and erosion rate. The re- 
sults of tests on material such as C, TiC, Cr, Cu, Ni, and stainless 
steel under irradiation of 26-keV hydrogen ion beams with a peak 
heat flux of about 5 kW/cm? are reported and discussed. 


Baity, F.W.; Owens, T.L.; Tsai, C.C.; Whealton, J.H. (nik 
Rid National Lab., P.O. "Box Y, Oak Ridge, TN). pp 4R-5 
of IEEE conference record-abstracts of tle 1985 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1985). (CONF-850699—). Contract 
AC05-840R21400 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

Antennas for ion cyclotron resonance heating (ICRH) appli- 
cations have been analyzed and optimized to extend the power limit 
per antenna by a factor of two to three. Loop variations (simple 
loop, long loop, cavity, resonant double loop (RDL), asymmetric 
RDL (ARDL), and U-slot) have been built and studied. High volt- 
age in the antenna structure generally limits the power; the 
matched resonant loop minimizes the voltage at the feedpoint. The 
ARDL not only minimizes the voltage at the feedpoint but also has 
the lowest voltages of any of the antennas. The electrical character- 
istics of each antenna and measurements of magnetic field profiles 
and coupling are presented. Faraday shields are used to protect the 
antennas and to polarize the wave while transmitting power. Ex- 
periments on 27 Faraday shields show that typically used shields 
cut coupling in half and that simple designs can result in virtually 
no reductions. These optimium Faraday shields, in combination 
with the optimum antennas, can improve the rf launcher system 
power-handling capability by a factor of six. The benefits of 
matched antennas are realized only with a matched feedthrough. 
ae 50-0 feedthroughs have been built, tested, and mod- 

have an insertion voltage standing wave ratio 
Guetta en dun 11S or Sean oe oe a a 
was well correlated with a two-dimensional Poisson solver that 
computes the feedthrough’s impedance as a function of frequency. 
Other models designed being built are predicted to have and 
TVSWR less than 1.03 for f<400 MHz. The feedthroughs have 
been tested to 80kV for 5 s and 610 A for 1 s with no problems. 
This is more than sufficient for 1- to 5-MW antennas. 


37215 Engineering superconducting magnet systems for 
fusion reactors. Haubenreich, P.N.; Fietz, W.A.; Gray, 
W.H.; Kibbe, R.K.; Miller, J.R. (Oak Rid: National Lab., 
eee ie ne ASME winter 
annual m ew York, NY; American Society of Me- 
chanical ‘Engineers (1984). (CONF- 841201—). Contract 
AC05-840R21400 
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From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

Power-producing fusion reactors require superconducting 
magnets for energy-efficient confinement of plasmas. The technolo- 
gy of superconducting magnet systems supports confidence that 
fusion program requirements can be met. Achievement of desired 
performance, reliability, and cost-effectiveness involves sophisticat- 
ed engineering. This paper sketches the basics of superconducting 
magnets and then discusses the challenges engineers face when de- 
signing windings and structure and in manufacturing conductor and 
coils. 
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37216 (CONF-8603126—1) Can high technology stimu- 
late economic growth in the midwest: an examination of mid- 
west location attributes. South, D.W.; Hill, L.G. (Argonne 
National Lab., IL (USA)). 1986. Contract W-31-109-ENG- 
38. 45p. NTIS, PC A03/MF AOl; 1; GPO Dep. File 
Number DE86012130. 

From 15. annual meeting of Midwest Economics Associa- 
tion; aca IL, USA (20 Mar 1986). 

This study has indicated that the link between biotechnology 
industries and economic growth in the Midwest could be very 
strong. All the important variables for biotechnology growth exist 
in the Midwest. The Midwest has strong and respected R and D 
laboratories, fine academic institutions, better than average expendi- 
tures on pre-college education, the availability of venture capital, a 
strong employment base, many of the principal industries that 
would benefit from biotechnology, and many other factors which 
are key to biotechnology growth. These factors combined with 
state incentive programs and innovative consortium ventures should 
lead to Midwest to higher economic growth based on biotechnol- 
ogy. 


37217 (DOE/ER—0273) Used energy-related laboratory 
equipment grant program for institutions of higher learning. 
Eligible equipment catalog. (USDOE Office of Energy Re- 
search, Washington, DC. University and Industry Programs 
Div.). Jul 1986. 118p. NTIS, PC A06/MF AOl1; 1; GPO 
Dep. File Number DE8601 1200. 

The United States Department of Energy (DOB), in accord- 
ance with its responsibility to encourage research and development 
in the energy area, awards grants of used energy-related laboratory 
equipment to universities and colleges and other nonprofit educa- 
tional institutions of higher learning in the United States for use in 
energy-oriented educational programs in the life, physical and envi- 
ronmental sciences and engineering. Proposals for the grant of 
available equipment in this program should be submitted by eligible 
non-profit educational institution to the DOE Field Office responsi- 
ble for the site where the specific equipment is known to be locat- 
ed. 


37218 (LALP—84-43) Report of The Lunar Base Work- 
ing Group. Duke, M.B.; Mendell, W.W.; Keaton, P.W. 
(comps.). (National Aeronautics and Space Adminictration, 
Houston, TX (USA). Lyndon B. Johnson Space Center; 
Los Alamos National Lab., NM (USA)). Aug 1984. Con- 
tract W-7405-ENG-36. 44p. (CONF-8404309—Summ.). 
NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86009860. 


From Report of the lunar base working group; Los Alamos, 


NM, USA (23 Apr 1984). 

Wo! attendees generally believe that a lunar base goal 
has a high enough potential payoff that it should be adopted by 
NASA in the near future. Potential gains include new possibilities 
for scientific investigation, utilization of the natural resources of the 
moon to benefit lunar and space operations, and development of a 
long-term capability for human self-sufficiency on another planet. 
To reduce the risk that near-term decisions will be made that result 
in future difficulties or additional unnecessary costs to a lunar base 
program, we must consider near-term development issues, such as 
the Space Station and the orbital transfer vehicle technology, in 
light of their potential application to a lunar base program. The 
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lunar base program is envisioned as being less of a technological 
challenge and less expensive annually than Apollo was. 


37219 (SAND—85-2764) Global positioning system mis- 

sile test range applications. Partridge, M.E. (Sandia National 
Labs., Albuquerque, NM (USA)). Jun 1986. Contract AC04- 
76DP00789. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011994. 

Using the Global Positioning System (GPS), a missile under 
test could transmit its own position, reducing radar tracking re- 
quirements while still providing three-dimensional position and ve- 
locity data with the required accuracy. This study investigated min- 
imum package size requirements for GPS implementation on the 
SRAM II missile as part of the joint test assembly telemetry 
system. Reported GPS missile test range applications are reviewed. 
The two missile tracking system implementations considered are a 
complete GPS package onboard the missile and onboard frequency 
translator that retransmits the GPS satellite signals. Accuracy and 
operation of the two methods are compared. A functional descrip- 
tion of the GPS is provided. 


37220 (UCRL—53689-85) Institutional research and de- 
velopment, FY85, Gerich, C.; Strack, B. (eds.). (Lawrence 
Livermore National Lab., CA (USA)). 1985. Contract W- 
7405-ENG-48. 188p. NTIS, PC A09/MF A0O1; 1; GPO Dep. 
File Number DE86012465. 

Objectives, progress, and FY86 objectives are summarized 
for projects in chemistry and materials, computation, earth sciences, 
engineering, nuclear chemistry, physics, biotechnology, environ- 
mental consequences of nuclear war, geophysics and planetary 
physics, supercomputers, etc. (DLC) 


37221 i car ane gee gy Atmospheric illumination 
and shadows. Revision 1. Max, N.L. (Lawrence Livermore 
National Lab., CA (USA)). 15 Jan 1986. Contract W-7405- 
ENG-48. 8p. (CONF-860875—1-Rev.1). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86010971. 

From SIGGRAPH '86; Dallas, TX, USA (18 Aug 1986). 

The shadow volume algorithm of Frank Crow was reorga- 
nized to provide information on the regions of illuminated space in 
front of each visible surface. This information is used to calculate 
the extra intensity due to atmospheric scattering, so when the at- 
mosphere is partly in shadow, columns of scattered light will be 
visible. For efficiency in sorting the shadow edges, the image is 
computed in polar coordinates. 
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REFER ALSO TO CITATION(S) 35897, 35898, 35899, 35900, 35972, 36177, 
36178, 36233, 36556, 36913, 37012, 37134, 37210 


37222 (AD-A—164794/0/XAB) and data- 
transmission equipment. meric codes. (Air Force 
Systems Command, Wright-Patterson AFB, OH (USA). 
Forei Technology Div.). 4 Feb 1986. 13p. (FTD- 
ID(RS)T—0041-86). NTIS, PC A02/MF AO1. 

In this translated Soviet document, a standard is extended to 
a binary seven-element code (symbols and their code designations), 
which is intended for the representation of information at the inputs 
and outputs of the data transmission equipment, electronic comput- 
ers, and input/output units. 


37223 (AD-A—164897/1/XAB) Semi-applicative pro- 

Examples of context-free recognizers. Technical 
report. Sridharan, N.S. (BBN Labs., Inc., Cambridge, MA 
— Jan 1986. 47p. (BBN—6135). NTIS, PC A03/MF 


Most current parallel programming languages are designed 
with a sequential programming language as the base language and 
added constructs that allow parallel execution. The author is ex- 
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perimenting with an applicative base language that has implicit par- 
allelism everywhere, then introduces constructs that inhibit parallel- 
ism. The base language uses pure LISP as a foundation and blends 
in interesting features of Prolog and FP. Proper utilization of avail- 
able machine resources is a crucial concern of programmers. The 
author advocate several techniques of controlling the behavior of 
functional programs without changing their meaning or functiona- 
lity: program annotation with constructs that have benign sideef- 
fects, program transformation, and adaptive scheduling. This com- 
bination yields a semi-applicative programming language and an in- 
teresting programming methodology. This paper deals with con- 
text-free parsing as an illustration of semi-applicative programming. 
Starting with the specification of a context-free recognizer, the 
author has successfully derived variants of the recognition algo- 
rithm of Cocke-Kasami-Younger. 


37224 (AD-A—165184/3/XAB) Feasibility of automatic 
storage reclamation with concurrent program execution in a 
LISP environment. Master’s thesis. Cassidy, K.G. (Naval 
Postgraduate School, Monterey, CA (USA)). Dec 1985. 
108p. NTIS, PC A06/MF AOl1. 

Storage reclamation is the process of reclaiming discarded 
information and returning the memory space occupied by that dis- 
carded information to an available area or list in memory that is 
available to be utilized by programmers. This increased interest in 
storage reclamation is a result of the increasing use of list-process- 
ing environments. A list-processing environment is a system in 
which the language manipulates data structures called lists. In clas- 
sical LISP implementations, program execution/computation con- 
tinues until there is no more memory available (i.e., the free list of 
available cells has become exhausted). When this happens, user 
program(s) HALT and then storage reclamation, in the form of 
garbage collection, takes over. This halting of programs in the 
midst of their computation is not only frustrating to programmers 
and researchers but can also be of crucial importance in other ap- 
plications. This thesis investigates the feasibility of allowing concur- 
rent program execution with garbage collection. LISP has been se- 
lected because it has been estimated that typical LISP programs 
take 10%-30% of their processing time to perform garbage collec- 
tion. 


37225 (AD-A—165403/7/XAB) Connectionist models and 
parallelism in high-level vision. Technical report. Feldman, 
J.A. (Rochester Univ., NY (USA). Dept. of Computer Sci- 
ence). Jan 1985. 35p. (TR—146). NTIS, PC A03/MF AO1. 

Students of human and machine vision share the belief that 
massively parallel processing characterizes early vision. For higher 
levels of visual organization, considerably less is known and there is 
much less agreement about the best computational view of the 
processing. This paper lays out a computational framework in 
which all levels of vision can be naturally carried out in highly par- 
allel fashion. One key is the representation of all visual information 
needed for high-level processing as discrete parameter values that 
can be represented by units. Two problems that appear to require 
sequential attention are described and their solutions within the ba- 
sically parallel structure are presented. Some simple program re- 
sults are included. 


(BNL—38068) Functional observer and state feed- 
back. Zhang, S.Y. (Brookhaven National Lab., Upton, NY 
(USA)). 1986, Contract AC02-76CH00016. 2ip. (CONF- 
861212—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011201. 

From 25. IEEE conference on decision and control; Athens, 
Greece (10 Dec 1986). 

In this paper, we show the relation between state space ap- 
proach and transfer function approach for functional observer and 
state feedback design. Two approaches can be transformed into 
each other, based on this result. More importantly, we find that the 
state space approach introduces some severe, unnecessary restric- 
tions in solving the problem. The restrictions are, however, reduced 
to be a trivial condition in transfer function approach. It is believed 
that the result presented in this paper will be useful in developing 
both approaches, and motivate some new results for solving the 
problem. 
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37227 (CONF-860723—1) Negative paramodulation. 
Wos, L.; McCune, W. (Argonne National Lab., IL (USA)). 
17 Dec ‘1985. Contract W-31-109-ENG-38. 13p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86005517. 

From 8. international conference on automated deduction 
aE Oxford, UK (27 Jul 1986). 

The inference rule negative paramodulation is introduced. 

This rule reasons from inequalities, in contrast to paramodulation 
which reasons from equalities. Negative paramodulation is recom- 
mended for use when certain conditions are satisfied; those condi- 
tions are stated. Experimental evidence is presented that suggests 
the potential value of employing the closely related inference rule 
negative hyperparamodulation. 5 refs., 1 tab. 


37228 (CONF-8506181—2) FORTH implementation of 
the heap data structure. Dress, W.B. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 5p. 
NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE86011520. 

From Rochester conference; Rochester, NY, USA (12 Jun 
1985). 

, A method of managing memory for a real time expert 
system implemented on a Macintosh computer is implemented in 
the FORTH computer language. A Heap data structure is used to 
allocate and deallocate memory. The virture of the technique is the 
optimal use of memory even when the size and temporal character- 
istics of data blocks are a priori unknown. 3 refs., 2 figs. 


37229 (CONF-8508178—1) Matrix factorization on a hy- 
percube multiprocessor. Geist, G.A.; Heath, M.T. (Oak 
Ridge National Lab., TN (USA)). Aug 1985. Contract 
AC05-840R21400. 2lp. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86011775. 

From Conference on hypercube multiprocessors; Knoxville, 
TN, USA (26 Aug 1985). 

paper is concerned with parallel algorithms for matrix 

factorization on distributed-memory, message-passing multiproces- 
sors, with special emphasis on the hypercube. Both Cholesky fac- 
torization of symmetric positive definite matrices and LU factoriza- 
tion of nonsymmetric matrices using partial pivoting are consid- 
ered. The use of the resulting triangular factors to solve systems of 
linear equations by forward and back substitutions is also consid- 
ered. Efficiencies of various parallel computational approaches are 
compared in terms of empirical results obtained on an Intel iPSC 
hypercube. 19 refs., 6 figs., 2 tabs. 


37230 (CONF-8604193—1) National Energy Software 
Center. Eyberger, L.R. (Argonne National Lab., IL (USA)). 
1986. Contract W-31-109-ENG-38. 7p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86010515. 

From VIM-44 conference; Columbus, OH, USA (7 Apr 
1986). 

” A short introduction is given to the services of the National 
Energy Software Library at the Argonne National Laboratory. The 
objectives, history, and software collection of the center are pre- 
sented. Information on ordering from the software collection of the 
library is also included. 4 refs., 3 tabs. (DWL) 


37231 (CONF-8605120—1) Use of expert systems for 


naval aviation logistics analyses. Wilkinson, 'V.K.; Delozier, 
R.C. (Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 2ip. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE86011074. 

From International industrial engineering conference; Dallas, 
TX, USA (11 May 1986). 

This paper addresses the effort to develop a forecasting 
methodology that will improve the confidence level between pre- 
dicted and observed values for various logistics elements and trans- 
lation of that methodology into an expert system to do day-to-day 
analyses and generate required reports. The paper includes sections 
on project goals, methodology, and results. 


37232 (CONF-8605123—1) AI goes forth. Dress, W.B. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86010402. 
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From Goddard conference on AI applications; Greenbelt, 
MD, USA (15 May 1986). 

The Forth language is presented as a vehicle for developing 
applications constrained by real-time considerations and size hard- 
ware system. A specific example of rewritting OPSS in a multitask- 
ing version of Forth shows that such applications can be extended 
to the realm of problems requiring a real-time artificial intelligence 
approach. The goal of high-speed, intelligent software operating in 
a restricted hardware environment is thus attainable in a cost-effec- 
tive manner. 15 refs. 


37233 (ENEA-RT-TIB—85/14) Kalman filter methodolo- 
gy in SAS language. Porceddu-Cilione, C.M.; Vaccari, M.; 
Rossi, G.C.; Sola, P.G. (ENEA, Bologna (Italy). Diparti- 
mento Tecnologie Intersettoriali di Base; Modena Univ. 
(Italy); Bologna Univ. (Italy)). May 1985. 18p. (In Italian). 
(CONF-8504241—1). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86901415. 

From Conference of Italian SAS users; Bologna, Italy (16 
Apr 1985). 

The paper, concerned with an application of Kalman filter 
methodology, is completed by a second part which shows program- 
ming in SAS language by means of “macros” and MATRIX proce- 
dure. 3 refs., 9 figs. 


37234 (GAT-E—312) Computer simulation of a few 
common process control systems. Muncy, M.P. (Goodyear 
Atomic Corp., Piketon, OH (USA)). Jun 1986. Contract 
AC05-760R00001. 160p. NTIS, PC A08/MF AO1; 1; GPO 
Dep. File Number DE86012299. 

This paper shows how to simulate five common process con- 
trol systems on an IBM PC with a commercially available software 
package named TUTSIM. All steps involved in producing and 
checking each simulation are described as clearly as possible. Com- 
plete computer listings and output line plots are included to fully 
document each simulation. Sufficient information is provided so 
that readers of this paper can duplicate each simulation if they 
desire to do so. 10 refs., 13 figs., 11 tbls. 


37235 (LA—10712-MS) NTSMAP user’s guide. Noel, 
S.D. (Los Alamos National Lab., NM (USA)). Apr 1986. 
Contract W-7405-ENG-36. 6p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86011736. 

NTSMAP is an interactive program that writes a MAPPER 
file to produce a map of the Nevada Test Site (NTS) with an ex- 
panded area of interest and a wellbore that is placed according to 
GEODES coordinates. This map is used as part of the presentation 
by containment scientists to the Containment Evaluation Panel at 
the Nevada Operations Office. 2 figs. 


37236 (LA—10713-MS) Stemming user’s guide. 
Noel, S.D. (Los Alamos National Lab., NM (USA)). Apr 
1986. Contract W-7405-ENG-36. 10p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86011735. 

STEM is an interactive program that writes a MAPPER file 
to produce a representation of a stemming diagram. Stemming dia- 
grams are used as part of the presentation by containment scientists 
to the Containment Evaluation Panel at the Nevada Operations 
Office. 2 figs. 


37237 (LA-UR—86-831) Implementation and optimiza- 
tion of portable standard LISP for the CRAY. Anderson, 
J.W.; Kessler, R.R.; Galway, W.F. (Los Alamos National 
Lab., NM (USA); Utah Univ., Salt Lake City (USA). Dept. 
of Computer Science). 1986. Contract W-7405-ENG-36. 
10p. (CONF-860733—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86008717. 

From European conference on artificial intelligence; Brigh- 
ton, UK (21 Jul 1986). 

Portable Standard LISP (PSL), a dialect of LISP developed 
at the University of Utah, has been implemented on the CRAY-1s 
and CRAY X-MPs at the Los Alamos National Laboratory and at 
the National Magnetic Fusion Energy Computer Center at Law- 
rence Livermore National Laboratory. This implementation was 
developed using a highly portable model and then tuned for the 
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Cray architecture. The speed of the resulting system is quite im- 
pressive, and the environment is very good for symbolic process- 
ing. 5 refs. 


37238 (LA-UR—86-1500) Computer program concept for 
data collection and data exchange. Lundin, R.L. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 16p. (CONF-8604204—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86011270. 

From Interagency manufacturing operations group, machine 
tool subgroup machinability technical exchange; Amarillo, TX, 
USA (15 Apr 1986). 

A database management program for machining data is de- 
scribed. Two demonstration versions of the program were written, 
one in compiled dBASE III and another in native dBASE III. The 
program is currently being evaluated and tested at Los Alamos Na- 
tional Laboratory. This paper consists of printed reproductions of 
the computer screens that appear as the program is being run. 
(DWL) 


37239 (PNL-SA—13820) Experiences with a data analy- 
sis management prototype. Cowley, P.J.; Carr, D.B.; Nichol- 
son, W.L. (Pacific Northwest Labs., Richland, WA (USA)). 
Apr 1986. Contract AC06-76RL01830. 6p. (CONF- 
8603103—2). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86011615. 

From 18. symposium on the interface of computer science 
and statistics; Fort Collins, CO, USA (20 Mar 1986). 

This paper presents an evaluation of a prototype data analy- 
sis management system. This system was designed to aid the analyst 
in keeping track of the course of a data analysis. Evaluated features 
include capabilities to graphically depict the course of the analysis 
to return to previous milestones in the analysis, the ability to use 
segments of the log that describe the course of the analysis, and the 
ability to associate both written and spoken documentation with 
milestones of the analysis. 7 refs., 2 figs. 


37240 (SAND—85-2651) Digitizing program for the Tek- 
tronix 4050 series computers with the Tektronix 4956 graph- 
ics tablet. McClenahan, C.R. (Sandia National Labs., Albu- 
querque, NM (USA)). May 1986. Contract AC04- 
76DP00789. Sip. NTIS, PC A04/MF AO1; 1; GPO Dep. 
File Number DE86012250. 

A digitizing code written in BASIC which runs on Tek- 
tronix 4050 series graphics computers, interfaced to Tektronix 4956 
graphics tablets is described. Using a hand held cursor, the user can 
interactivity digitize analog data, which gives the user maximum 
control over the digitizing process. The process is simple enough 
that a user can digitize an oscillogram in a few minutes. With rea- 
sonable care, a user can digitize an oscillogram with a precision 
that is comparable to the width of the trace. 5 refs., 8 figs. 


37241 (SAND—85-8023) Interfacing a coordinate digitiz- 
er to a VAX with an IBM PC-based interactive system. Hop- 
wood, J.E.; Affeldt, B. (Sandia National Labs., Livermore, 
CA (USA)). Jun 1986. Contract AC04-76DR00789. 37p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE86012213. 

An IBM personal computer (PC), a Gerber coordinate digit- 
izer, and a collection of other instruments make up a system known 
as the Coordinate Digitizer Interactive Processor (CDIP). The PC 
extracts coordinate data from the digitizer through a special inter- 
face, and then, after reformatting, transmits the data to a remote 
VAX computer, a floppy disk, and a display terminal. This system 
has improved the efficiency of producing printed circuit-board art- 
work and extended the useful life of the Gerber GCD-1 Digitizer. 1 
ref., 12 figs. 
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37242 (SAND—86-1328C) HOMPACK: a suite of codes 
for globally convergent homotopy algorithms. Technical 
report No. 85-34, Watson, L.T.; Billups, S.C.; Morgan, A.P. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Computer Science; Sandia National Labs., 
Albuquerque, NM (USA); General Motors Research Labs., 
Warren, MI (USA). Mathematics Dept.). 11 Nov 1985. 
Contract AC04-76DP00789. 26p. (CONF-860744—1). 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE8601 1644. 

From SIAM national meeting; Boston, MA, USA (21 Jul 
1986). 

, There are algorithms for finding zeros or fixed points of 
nonlinear systems of equations that are globally convergent for 
almost all starting points, i.e., with probability one. The essence of 
all such algorithms is the construction of an appropriate homotopy 
map and then tracking some smooth curve in the zero set of this 
homotopy map. HOMPACK provides three qualitatively different 
algorithms for tracking the homotopy zero curve: ordinary differ- 
ential equation based, normal flow, and augmented Jacobian matrix. 
Separate routines are also provided for dense and sparse Jacobian 
matrices. A high level driver is included for the special case of pol- 
ynomial systems. 32 refs., 3 tabs. 


37243 (SOL—86-7) Nonlinear approaches to linear pro- 
gramming. Technical report. Gill, P.E.; Murray, W.; Saun- 
ders, M.A.; Wright, M.H. (Stanford Univ., CA (USA). 
Dept. of Operations Research). Apr 1986. Contract AS03- 
76ER72018. 16p. (CONF-8604195—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86010692. 

From Workshop on iterative methods for mathematical pro- 
grams; Stanford, CA, USA (17 Apr 1986). 

in new approaches to linear programming have recent- 

ly received considerable publicity because of the promise of sub- 
stantial improvements in efficiency compared to the simplex 
method. This note briefly discusses several research directions in 
methods for solving linear programs using nonlinear problem trans- 
formations. In particular, we describe application of a barrier trans- 
formation to the dual, and the development of sparse least-squares 
methods based on the LU factorization of the least-squares matrix 
or its transpose. 43 refs. 


37244 (SOL—86-8) Maintaining LU factors of a general 
sparse matrix. Gill, P.E.; Murray, W.; Saunders, M.A.; 
Wright, M.H. (Stanford Univ., CA (USA). Systems Optimi- 
zation Lab.). May 1986. Contract AS03-76ER72018. 32p. 
NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE86012155. 

A set of procedures for computing and updating an LU fac- 
torization of a sparse matrix A is described, where A may be square 
(possibly singular) or rectangular. The procedures include a 
Markowitz factorization and a Bartels-Golub update, similar to 
those of Reid (1976, 1982). The updates provided are addition, dele- 
tion or replacement of a row or column of A, and rank-one modifi- 
cation. (Previously, column replacement has been the only update 
available.) Various design features of the implementation (LUSOL) 
are described, and computational comparisons are made with the 
LAOS5 and MA28 packages of Reid (1976) and Duff (1977). 36 refs., 
5 tabs. 


37245 (SOL—86-9) Single-phase method for quadratic 
programming. Hoyle, S.C. (Stanford Univ., CA (USA). 
Dept. of Operations Research). Apr 1986. Contract AS03- 
76ER72018. 69p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86012156. 

This report describes a single-phase quadratic programming 
(QP) method. A need for such a method is apparent when solving a 
sequence of closely-related QPs. One example of this is in the area 
of nonlinear programming, which uses sequential quadratic pro- 
gramming. Another example is sensitivity analysis involving the 
constraints. In both of these examples, if the quadratic problems are 
large-scale and the initial point is infeasible, the single-phase 
method of this report may be particularly useful. If the Hessian is 
indefinite, the method will find a local minimum when solving a 
dense QP, and a constrained stationary point when solving a large- 
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scale QP. If the Hessian is positive definite, it will find the global 
minimum. Additionally, if the QP is known to be positive definite, 
the method converges more quickly than if the QP were treated as 
a general indefinite problem. The single-phase method of this report 
is an active-set method which solves a sequence of equality-con- 
straint quadratic programs (EQP). It differs from other active-set 
methods in that the current iterate may violate constraints in the 
working set (the prediction of thhe active set). Special care has 
been taken to avoid rank deficiency in the working set. An efficient 
means of solving the successive EQPs of a large-scale problem is 
included. Finally, an implementation of the method for dense QPs 
is described. The implementation includes several new strategies for 
deleting constraints from the working set. Computational results of 
the implementation are discussed. In particular, when solving posi- 
tive-definite QPs in which the dimension of the null space at the 
solution was about one half the number of variables, the implemen- 
tation required approximately one half as many EQP solves as did 
an efficient two-phase algorithm. 49 refs., 10 tabs. 


37246 (SOL—86-10) Algorithm for rescaling a matrix 
positive definite. Hu, Hui. (Stanford Univ., CA (USA). 
Dept. of Operations Research). Apr 1986. Contract AS03- 
76ER72018. 25p. NTIS, PC ‘A02/MF A01; GPO Dep. File 
Number DE86012157. 

For a given square real matrix M, a general algorithm is 
given which decides the existence of a positive diagonal matrix D 
such that DM is positive definite and which constructs the D if it 
exists. It is shown that solving this matrix rescaling problem is 
equivalent to finding a solution of an infinite system of linear in- 
equalities. The algorithm solves the infinite system of linear inequal- 
ities by generating and solving a sequence of linear programs. 13 
refs., 2 tabs. 


37247 (SOL—86-12) Algorithm for positive definite least 
square estimation of parameters. Hu, Hui. (Stanford Univ., 
CA (USA). Dept. of Operations Research). May 1986. Con- 
tract AS03-76ER72018. 17p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86012159. 

An algorithm for positive definite least square estimation of 
parameters is presented. This estimation problem arises from the 
PILOT dynamic macro-economic model and is equivalent to an in- 
finite convex quadratic program. It differs from ordinary least 
square estimations in that the fitting matrix is required to be posi- 
tive definite. The algorithm solves the infinite convex quadratic 
program by generating and solving a sequence of ordinary convex 
quadratic programs. By specifying a constant, the algorithm will 
find an approximate optimal solution after finitely many interations, 
or will tend to an optimal solution in the limit. The algorithm is 
generalized to solve a class of infinite convex programs. 4 refs., 2 
tabs. 


37248 (UCAR—10101) Handbook for spoken mathemat- 
ics (Larry's speakeasy). Chang, L.A. (Lawrence Livermore 
National Lab., CA (USA)). fos3. Contract W-7405-ENG- 
48. 64p. Lawrence Livermore National Lab., Technical In- 
formation Dept., Box 308, Livermore, CA 94550. File 
Number T186011583. 

The handbook gives standardized verbal expressions for 
written symbolic mathematical expressions. It will be useful for 
those who read mathematics orally, those interested in voice syn- 
thesis for the computer, and those technical writers and transcribers 
who may need to verbalize mathematics. (GHT) 


nonstationary time series and their structure. 
Gersch, W. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1985. Contract W-7405-ENG-48. 38p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86010052. 

The parametric modeling of covariance nonstationary time 
series and the computation of their changing interdependency struc- 
ture from the fitted model are treated. The nonstationary time 
series are modeled by a multivariate time varying autoregressive 
(AR) model. The time evolution of the AR parameters is expressed 
as linear combinations of discrete Legendre orthogonal polynomial 
functions of time. The model is fitted by a Householder transforma- 
tion-AIC order determination, regression subset selection method. 


37249 (UCID—20625) Modeling multivariate covariance 
dependency 
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The computation of the instantaneous dependence, feedback and 
causality structure of the time series from the fitted model, is dis- 
cussed. An example of the modeling and determination of instanta- 
neous causality in a human implanted electrode seizure event EEG 
is shown. 


37250 (UCID—20626) Program specifications SILOS to 
DAS format conversion. Loomis, H.H. Jr. (Lawrence Liver- 
more National Lab., CA (USA)). Jan 1986. Contract W- 
7405-ENG-48. 12p. NTIS, PC A02/MF A001; GPO Dep. 
File Number DE86010051. 

This document provides specifications for a conversion pro- 
gram which accepts as input the properly formatted output of the 
SILOS Simulator and produces correct output to be used to drive 
the Tektronix 91DVV1 software that operates the DAS 9100 series 
digital test equipment. 


37251 (UIUCDCS-R—86-1277) Real-time integration for- 
mulas with off-step inputs and their stability. Gear, C.W.; 
Wang, D. (Illinois Univ., Urbana (USA). Dept. of Comput- 
er Science). Jun 1986. Contract AC02-76ER02383. 22p. 
(UILU-ENG—86-1731; COO—2383-0123). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86011852. 

In real-time integration, additional time delays can be intro- 
duced by the computer time needed to compute an output after the 
input has been sampled. These delays can be reduced by sampling 
the input between the output points rather than at the same time. 
The integration formulas have to be adjusted to reflect the off-step 
inputs. This paper discusses such formulas and examines their stabil- 
ity properties. 9 figs. 


37252 New scalar and vector elementary functions for the 
IBM System/370. Agarwal, R.C.; Cooley, J.W.; Gustavson, 
F.G.; Shearer, J.B.; Slishman, G.; Tuckerman, B. (IBM, 
Yorktown Heights, NY 10598). IBM Journal of Research 
and Development; 30: No. 2, 126-144(Mar 1986). 

Algorithms have been developed to compute short- and 
long-precision elementary functions: SIN, COS, TAN, COTAN, 
LOG, LOG10, EXP, POWER, SQRT, ATAN, ASIN, ACOS, 
ATAN2, and CABS, in scalar (28 functions) and vector (22 func- 
tions) mode. They have been implemented as part of the new VS 
FORTRAN library recently announced along with the IBM 3090 
Vector Facility. These algorithms are essentially table-based algo- 
rithms. An important feature of these algorithms is that they 
produce bitwise-identical results on scalar and vector System/370 
machines. Of these, for five functions the computed value result is 
always the correctly rounded value of the infinite-precision result. 
For the rest of the functions, the value returned is one of the two 
floating-point neighbors bordering the infinite-precision result, 
which implies exact results if they are machine-representable. For 
the five correctly rounded elementary functions, scalar and vector 
algorithms are designed independently so as to optimize perform- 
ance in each case. For other functions, the bitwise-identical con- 
straint leads to algorithms which compromise between scalar and 
vector performance. The authors have been able to design algo- 
rithms where this compromise is minimal and thus achieve very 
good performance on both scalar and vector implementations. For 
test measurements on high-end System/370 machines, scalar func- 
tions are always faster (sometimes by as much as a factor of 2.5) as 
compared to the old VS FORTRAN library. The vector functions 
are usually two to three times faster than scalar functions. 


37253 SARA (System ARchitects Apprentice): Modeling, 
analysis, and simulation support for design of concurrent sys- 
tems. Estrin, G.; Fenchel, R.S.; Razouk, R.R.; Vernon, 
M.K. (Dept. of Computer Science, Univ. of California, Los 
Angeles, CA 90024). IEEE Transactions on Software Engi- 
neering; SE-12: No. 2, vp(Feb 1986). Contract AA03- 
76SF00034. 

An environment to support designers in the modeling, analy- 
sis and simulation of concurrent systems is described. It is shown 
how a fully nested structure model supports multilevel design and 
focuses attention on the interfaces between the modules which 
serve to encapsulate behavior. Using simple examples the paper in- 
dicates how a formal graph model can be used to model behavior 
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in three domains: control flow, data flow, and interpretation. The 
effectiveness of the explicity environment model in SARA is dis- 
cussed and the capability to analyze correctness and evaluate per- 
formance of a system model are demonstrated. A description of the 
integral help designed into SARA shows how the designer can be 
offered consistent use of any new tool introduced to support the 
design process. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 36899, 37222, 37224, 37238 


37254 (CONF-8605125—1) Data tagging in the Energy 
Data Base. Ekkebus, A.E. (Martin Marietta Energy Sys- 
tems, Inc., Oak Ridge, TN (USA)). 1986. Contract AC05- 
840OR21400. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86010621. 

From 14. consultative meeting of the INIS Liaison Officers; 
Washington, DC, USA (5 May 1986). 

The purpose of this study was to survey the use of data tag- 
ging in the Energy Data Base. INIS records are a subset of the 
Energy Data Base. The survey audience consisted of twelve heavy 
users of the Energy Data Base; primarily they are in the libraries of 
the national laboratories supported by the US Department of 
Energy. The libraries were contacted and told of this study. They 
were given an explanation of data tagging in late January and were 
requested to be aware of potential uses of data tagging during the 
study period that would extend until mid-March. At the end of the 
period, the libraries were contracted for their opinions about vari- 
ous aspects of data tagging. 2 tabs. 


37255 ee eee Standard generalized 


markup language: a for document interchange. 
Mason, J.D. (Oak Ridge National Lab., TN (USA)). 1985. 


Contract AC05-840R21400. 6p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE8601 1504. 

Technical communicators find themselves increasingly in 
need of communicating text electronically. Efforts were directed to 
providing a standardized mechanism for doing generic coding. The 
Standard Generalized Markup Language (SGML) has been devel- 
oped for document interchange. It is a Draft International Standard 
and should become a full standard in 1986. SGML provides not 
only a basis for coding and interchange, but also a means for com- 
plete descriptions of documents to support other processes. (DLC) 


37256 (SAND—86-1072C) Electronic forms. How close 
to value-added processing. Schofield, J.R. Jr. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). Apr 1986. Contract 
AC04-76DP00789. 49p. (CONF-8605126—1). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86010484. 

From USDOE/Contracts Automated Office Support Sys- 
tems (AOSS) conference; Pittsburgh, PA, USA (14 May 1986). 

The number of automated applications dev to support 
administrative activities continues to grow. While electronic mail 
and word processing are familiar office automation activities, other 
areas are under development consideration. One of the newer areas 
is electronic forms. The features that electrozic forms need to 
employ, the challenges to electronic forms implementation and the 
integration with organizational data processing strategy are the sub- 
ject of this paper. Purpose of this paper is to identify related issues 
for the reader. An “electronic form” is used in this paper to de- 
scribe a system that captures, edits, routes, processes, tracks, se- 
cures and archives data electronically. The term form is used syn- 
onomously with electronic form. Paper forms are distinguished as 
"paper forms.” 


9905 Civilian Defense 


37257 (AD-A—165136/3/XAB) Structural element tests 
in support of the keyworker blast shelter program. Final 
report. Slawson, T.R.; Taylor, H.M.; Dallriva, F.D.; Kiger, 
S.A. (Army Engineer Waterways Experiment Station, 
Vicksburg, MS (USA). Structures Lab.). Oct 1985. 330p. 
NTIS, PC A15/MF AOl1. 

At the initiation of this study, civil defense planning called 
for the evacuation of nonessential personnel to safe host areas 
during a time of crisis, and the construction of shelters to protect 
the keyworkers remaining behind. The investigation will assist the 
US Army Engineer Division, Huntsville, in designing a 100-man 
keyworker blast shelter. Six static tests and twelve dynamic tests 
were conducted on approximately 1/4-scale models of blast shel- 
ters. Specific objectives of these tests were to evaluate the prelimi- 
nary structural design, to investigate structural-response in various 
backfills, to investigate and recommend minimum concrete strength 
requirements, to evaluate structural response calculations, and to 
develop a data base on repeated hits so that structural response 
computational procedures can be developed to include the effects 
of repeated hits. Test results indicate that the keyworker blast shel- 
ter design will resist a peak overpressure of 150 psi from a 1-MT 
nuclear weapon. 
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Young, H.C., Gas-bearing circulators for 
high-temperature gas-cooled reactor 
component flow test loop, 11:35878 
(BA;US) 

See Gat, U., 11:35879 

Young, J.P., See Peterson, J.R., 11:36474 

Young, M.H., See Murray, S.P., 11:35528 

Young, V.1., See Dye, C.A., 11:37120 

Youngblood, R.W., See Cho, N.Z., 
11:35965 

Yow, J.L. Jr., See Butkovich, T.R., 

_11:36902 

Yu, Kin Man, Investigation of metal/ 
GaAs reactions by Heavy Ion 
Rutherford Backscattering 
Spectrometry (HIRBS), 11:36359 
(R;US) 

Yu, S.K.T., See Green, J.B., 11:35537 

Yu, Z.H., See Boyd, G.T., 11:36288 

See Honig, A., 11:36386 
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11:35852 
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11:36026 

Zehner, D.M., See Gruzalski, G.R., 
11:36438 
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(BA;US) 
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Zhang, Y.C., Diffusion in a random 
potential: Hopping as a dynamical 
consequence of localization, 11:37140 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 

SUBJECT DESCRIPTOR 


Title, (supplementary information), citation number, 
;US 


The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., Pipeline Quality Gas, see HIGH BTU GAS). 
"See also references” are used to indicate where to find references 
to subject concepts that are narrower, broader, or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 


A 


A-15 COMPOUNDS 
See BETA-W LATTICES 
ABANDONED SITES 
Ground Subsidence 
Socio-economic, subsidence, transportation and legal 
ramifications of potential liquefaction plant sitings. Task 3. 
Prediction of subsidence potential over abandoned mine 
land. Final report, 11:35468 (R;US) 
ABSORBED DOSES 
See RADIATION DOSES 
ACCELERATORS 


See also COLLECTIVE ACCELERATORS 
ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
PARTICLE BEAM FUSION ACCELERATOR 


Aided Design 
Use of the IBM-PC computer in accelerator design 
calculations, 11:36573 (R;US) 
Electric Fields 
Normalized emittance of SITEX negative ion source, 11:36998 
G;US) 


Normalized emittance of SITEX negative ion source, 11:36998 
(J;US) 


ACCESS DENIAL SYSTEMS 

See ENTRY CONTROL SYSTEMS 
ACCIDENTAL INTAKE 

See ACCIDENTS 
ACCIDENTS 

See also REACTOR ACCIDENTS 

Emergency Plans 

Risk assessment lesson of Bhopal, 11:36088 (R;US) 
ACES 
See QUARKS 
ACETALS 

Hydrolysis 

Energies of organic compounds. Final report, 11:36443 (R;US) 
ACETIC ACID 

Phase Studies 

Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 

Solvent Extraction 

Cosolvent-enhanced critical-fluid extraction of organics from 
water. Final report, 14 August 1984-14 August 1985, 
11:36394 (R;US) 

ACETONE 

Photolysis 

Flash-photolytic study of the kinetics and mechanism of the 
reduction of halocobaloximes by 1-hydroxy-1-methylethyl 
radicals, 11:36462 (J;US) 

Laser-initiated chain reactions in the partial oxidation of 
methane, 11:36448 (R;US) 

Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives. 

Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
ACID RAIN 

Factors affecting the long-term response of surface waters to 
acidic deposition: state-of-the-science. Project report, 
11:36792 (R;US) 

Historic emissions of sulfur and nitrogen oxides in the United 
States from 1900 to 1980 (journal version), 11:36714 (R;US) 

Summary of the 1984 EPA (Environmental Protection 
Agency) National Performance Audit Program on source 
measurements. Final report, 11:36717 (R;US) 

Atmospheric Chemistry 

Implications of a gradient in acid and ion deposition across the 
northern Great Lakes states, 11:36711 (R;US) 
Audits 

National Performance Audit Program: ambient air audits of 

analytical proficiency - 1984, 11:36692 (R;US) 
Biological Effects 

Effect of simulated acid rain on nitrification and nitrogen 
mineralization in forest soils, 11:36675 (R;US) 

Effects of acid rain on apple tree productivity and fruit quality, 
11:36674 (R;US) 

Effects of simulated acidic rain applied alone and in 
combination with ambient rain on growth and yield of field- 
grown snap bean, 11:36678 (R;US) 

Growth changes of apple seedlings in response to simulated 
acid rain, 11:36677 (R;US) 

Data Analysis 

Acid precipitation in North America: 1983 annual data 
summary from acid deposition system data base, 11:36680 
(R;US) 

Environmental 

Effects of air pollution on forests: a critical review, 11:36705 

(R;US) 





Transport 
Significance of nonlinearity between emissions and depositions 
of acidic pollutants, 11:36725 (R;US) 
Historical Aspects 
Acid deposition: long-term trends. Final report, 11:36738 
(R;US) 
Information Needs 
Acid deposition, trace contaminants, and their indirect human 
health effects: research needs, 11:36724 (R;US) 
Mathematical Models 
Preliminary evaluation studies with the Regional Acid 
Deposition Model (RADM). Interim report, 1 January 1985- 
31 December 1985, 11:36706 (R;US) 
Research Programs 
Acid deposition, trace contaminants, and their indirect human 
health effects: research needs, 11:36724 (R;US) 
Seasonal Variations 
Implications of a gradient in acid and ion deposition across the 
northern Great Lakes states, 11:36711 (R;US) 
Sulfates 
Acid deposition: long-term trends. Final report, 11:36738 
(R;US) 


Simulating fish exposure to toxicants in a heterogeneous body 
of water, 11:36780 (R;US) 
ACRIDINES 


Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 

ACTINIDES 

See also AMERICIUM 
PLUTONIUM 
THORIUM 
URANIUM 


Gut-related studies of radionuclide toxicity, 11:36838 (RA;US) 


Gut-related studies of radionuclide toxicity, 11:36838 (RA;US) 
Solvent Extraction 
4f and 5f trivalent ions complexation by diamides and uses in 
solvent extraction, 11:35589 (R;FR;In French) 
ACTINIUM D 
See LEAD 207 
ACTIVATED CARBON 
Sorptive Properties 
Toxic substance removal in activated sludge and PAC 
(powdered activated carbon) treatment systems. Final report, 
1 September 1980-28 February 1983, 11:36086 (R;US) 
ACTIVATED SLUDGE PROCESS 
Toxic substance removal in activated sludge and PAC 
activated carbon) treatment systems. Final report, 
1 September 1980-28 February 1983, 11:36086 (R;US) 
ADA 
Training 
Ada training evaluation and recommendations from the 
Gamma Ray Observatory Ada Development Team, 11:36913 
(R;US) 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADMINISTRATION 
See MANAGEMENT 
AEROSOL GENERATORS 


Aerosol technology development, 11:36741 (RA;US) 


Aerosol technology development, 11:36741 (RA;US) 
AEROSOLS 
Air Poliution 
Evaluation of the PEM-2 (Pollution Episodic Model Version 
2) using the 1982 Philadelphia Aerosol Field Study data 
base. Final report, January 1984-June 1985, 11:36688 (R;US) 
Chemical Composition 
Size-dependent chemical composition of Los aerosols: 
a report on measurements made August 8-10, 1984. Final 
report, 11:36681 (R;US) 
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Particle Size 

Size-dependent chemical composition of Los Angeles aerosols: 
a report on measurements made August 8-10, 1984. Final 
report, 11:36681 (R;US) 

Photometry 

Filter penetration measurements using the condensation nuclei 

counter and the aerosol photometer, 11:36508 (R;US) 
AFTERBURNERS 
Performance 

Determining the effectiveness of an afterburner to reduce 
dioxins and furans. Summary report (Final), 2 October 1984- 
30 June 1985, 11:36791 (R;US) 

AFTER-HEAT REMOVAL 
O Codes 

Decay heat measurements and predictions of BWR spent fuel, 

11:35857 (R;US) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 

AGRICULTURAL WASTES 
See also MANURES 
Anaerobic Digestion 

Development of water-slurry gasification systems for high- 

moisture biomass, 11:35649 (BA;US) 
Gasification 

Development of water-slurry gasification systems for high- 
moisture biomass, 11:35649 (BA;US) 

Energy recovery by gasification of agricultural and forestry 
wastes in fluidized bed reactors and in moving bed reactors 
with internal recycle of pyrolysis gas; process development 
and reactor modelling. Final report, 11:35696 (R;DE) 

Pyrolysis 

Energy recovery by gasification of agricultural and forestry 
wastes in fluidized bed reactors and in moving bed reactors 
with internal recycle of pyrolysis gas; process development 
and reactor modelling. Final report, 11:35696 (R;DE) 

AIR 
Interfaces 

Instrument for measuring the static and dynamic response to 
shear at the air/water interface and of insoluble monolayers: 
some new insights into two-dimensional phases, 11:36645 
(J;US) 

Quantitative Chemical Analysis 

Sample cleanup procedure for polynuclear aromatic 
compounds in complex matrices, 11:36404 (J;US) 

Sensitized fluorescence spectrometry using solid organic 
substrate, 11:36403 (J;US) 

Radiation Monitoring 

Environmental Radiation Data, Report 42, April-June 1985, 

11:36747 (R;US) 
Radiometric Surveys 

Radiological survey of Seneca Army Depot. Final report, 

11:36756 (R;US) 
Radionuclide Migration 

A mechanistic model of release of radionuclides and generation 
of aerosols during reactor core melt interactions with 
concrete, 11:35988 (BA;US) 

Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 

ESF collection effectiveness: A study in fine particle dynamics, 
11:35986 (BA;US) 

The evolution of computer-based, dose assessment capability 
for nuclear power plants in the state of New York, 11:36001 
G;US) 

AIR CLEANING SYSTEMS 
Program plan for the investigation of vent-filtered containment 
conceptual designs for light water reactors, 11:35955 (R;US) 
AIR CONDITIONERS 
Energy Efficiency 
Efficient air conditioning, 11:36138 (R;US) 
Evaluation 
Rating procedure for mixed-air-source unitary air conditioners 
and heat pumps operating in the cooling mode, 11:36148 
(R;US) 
Phase Change Materials 
Gas hydrate cool storage system, 11:36156 (P;US) 
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its 
Gas hydrate cool storage system, 11:36156 (P;US) 
AIR FILTERS 


Design 
Disk filter, 11:36569 (P;US) 
High temperature, high efficiency electric air filter using a 
stacked-disk design, 11:36570 (BA;US) 
Efficiency 
High temperature, high efficiency electric air filter using a 
stacked-disk design, 11:36570 (BA;US) 
Fabrication 
Fabricating micro air filters using lithographic techniques, 
11:36572 (BA;US) 
Performance Testing 
Filter penetration measurements using the condensation nuclei 
counter and the aerosol photometer, 11:36508 (R;US) 
New test methods for ULPA filters; 11:36571 (BA;US) 
AIR FLOW 
Flowmeters 
Evaluation of a venturi-cum-propeller meter for closed channel 
air flow, 11:35824 (BA;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Acid precipitation in North America: 1983 annual data 
summary from acid deposition system data base, 11:36680 
(R;US) 
Historic emissions of sulfur and nitrogen oxides in the United 
States from 1900 to 1980 (journal version), 11:36714 (R;US) 
Absorption Spectroscopy 
Infrared excitation of clusters and ions of heric interest. 
Third progress report, October 1, 1985-May 1, 1986, 
11:36665 (R;US) 
Aerosols 
Size-dependent chemical composition of Los Angeles aerosols: 
a report on measurements made August 8-10, 1984. Final 
report, 11:36681 (R;US) 
Air 


Samplers 

Apparent reaction products desorbed from Tenax used to 
sample ambient air, 11:36708 (R;US) 

Atmospheric Chemistry 

Implications of a gradient in acid and ion deposition across the 
northern Great Lakes states, 11:36711 (R;US) 

Audits 

Organic audit repository and results of performance audits 
during hazardous-waste trial burns and compliance-source 
tests, 11:36561 (R;US) 

Calculations 

MPDA-1: meteorological processor for diffusion analysis - 

user’s guide, 11:36695 (R;US) 
Data Compilation 

National Emissions Report, 1983: national emissions data 
systems (neds) of the Aerometric and Emissions Reporting 
System (AEROS). Final report, 11:36668 (R;US) 

Environmental Effects 

Effects of acid rain on apple tree productivity and fruit quality, 
11:36674 (R;US) 

Effects of ozone and sulfur dioxide on cotton growth and 
quality. Final report, 14 September 1083-14 March 1985, 
11:36719 (R;US) 

Environmental Impacts 

Effects of air pollution on forests: a critical review, 11:36705 
(R;US) 

Growth changes of apple seedlings in response to simulated 
acid rain, 11:36677 (R;US) 

User-friendly screening model for point-source impact 

assessment, 11:36716 (R;US) 


Transport 
Significance of nonlinearity between emissions and depositions 
of acidic pollutants, 11:36725 (R;US) 
Health Hazards 
Air Toxics Information Clearinghouse: bibliography of health 
effects and risk assessment information. Interim report, 
11:36731 (R;US) 


report, June 1984-May 1985, 11:36684 (R;US) 


Estimation of atmospheric boundary-layer parameters for 
diffusion applications, 11:36700 (R;US) 

Evaluation of the PEM-2 (Pollution Episodic Model Version 
2) using the 1982 Philadelphia Aerosol Field Study data 
base. Final report, January 1984-June 1985, 11:36688 (R;US) 

Meteorological and related land-use data for use in 
photochemical air pollution models, 11:36730 (R;US) 

Preliminary evaluation studies with the Regional Acid 
Deposition Model (RADM). Interim report, 1 January 1985- 
31 December 1985, 11:36706 (R;US) 

RELMAP: a regional Lagrangian model of air pollution - 
user’s guide. Final report, 11:36694 (R;US) 

Test of a theoretical commuter exposure model to vehicle 
exhaust in traffic, 11:36720 (R;US) 

TUPOS: a multiple-source Gaussian dispersion algorithm using 
on-site turbulence data. Final report, 11:36732 (R;US) 

Tupos-p: a program for analyzing hourly and partial 
concentration files produced by TUPOS. Final report, 
11:36733 (R;US) 

Updating applied diffusion models, 11:36698 (R;US) 


Compounds 
Status of the EPA (Environmental Protection Agency) spray- 
painting transfer-efficiency research program. 
paper, May 1984-February 1986, 11:36702 (R;US) 


Program to calculate size-specific particulate is for 
mobile sources - a user’s guide, 11:36726 a 
Program to calculate size-specific particulate emissions for 
mobile sources. Software, 11:36727 (R;US) 
Photochemical Reactions 
Meteorological and related land-use data for use in 
photochemical air pollution models, 11:36730 (R;US) 
Plumes 
Diffusion in the stably stratified atmospheric boundary layer, 
11:36699 (R;US) 
Pollution Regulations 
Identification and assessment of areas in Scotland which are at 
risk of breaching EC Directive limit values for smoke and 
SO2, 11:36749 (R;US) 
Pollution Sources 
Local source impact on wet deposition (Philadelphia, PA), 
11:36686 (R;US) 
Research 
Air Toxics Information Clearinghouse: ing research and 
regulatory development projects. Interim report, 11:36751 
(R;US) 
Seasonal Variations 
Implications of a gradient in acid and ion deposition across the 
northern Great Lakes states, 11:36711 (R;US) 
Simulation 
Cross-Appalachian tracer experiment (CAPTEX ’83). Final 
report, 11:36687 (R;US) 
Standards 
Reference methods for measuring airborne man-made mineral 
fibres (MMMF). Environmental health series, 11:36703 
(R;US) 
Washout 
Local source impact on wet deposition (Philadelphia, PA), 
11:36686 (R;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
Environmental assessment: source test and evaluation report - 
Stoic low-btu gasifier. Final report, June 1980-December 
1981, 11:35460 (R;US) 
Evaluation of asbestos-abatement techniques. Phase 1. 
Removal. Final report, 11:36679 (R;US) 
High-temperature destruction of hazardous waste: practice, 
performance, prospects, 11:36194 (R;US) 
Preliminary assessment of hazardous-waste pretreatment as an 
air-polluiion-control technique. Final report, 25 July 1983-31 
July 1984, 11:36701 (R;US) 
Reburning thermal and chemical processes in a two- 
dimensional pilot-scale system. Report for May 1983-June 
1984, 11:36682 (R;US) 





Supercritical fluid extraction of particulate and adsorbent 
materials. Report for February 1984-January 1985, 11:36707 
(R;US) 

Cost 

Chemical-processing plants, summary report for technical 
support in development of a revised ozone state 
implementation plan for Memphis, Tennessee. Final report, 
11:36669 (R;US) 

Sheet-fed paperboard coating technical information document 
for technical support in development of a revised ozone state 
implementation plan for Memphis, Tennessee. Final report, 
11:36670 (R;US) 

AIR POLLUTION CONTROL 

Use this term for items that involve the removal or management of 

pollutants after they are formed by a source. 


National air audit system guidance manual for FY 1986 - FY 

1987, 11:36704 (R;US) 
Optical Radar 

Lidar system for the depth-resolved remote measurement of 
the gaseous atmospheric pollutants NO2 and SO: by the 
differential absorption and scattering technique, 11:36667 
(R;DE;In German) 

AIR POLLUTION MONITORING 

Apparent reaction products desorbed from Tenax used to 
sample ambient air, 11:36708 (R;US) 

National air audit system guidance manual for FY 1986 - FY 
1987, 11:36704 (R;US) 


Precision and accuracy assessments for state and local air- 
monitoring networks, 1983, 11:36693 (R;US) 
Audits 
National air-audit system FY 1985 national report. Final 
report, 11:36690 (R;US) 
Data Analysis 
Precision and accuracy assessments for state and local air- 
monitoring networks, 1983, 11:36693 (R;US) 
Research Programs 
EPA/ORD/RTP (Environmental Protection Agency, Office 
of Research and Development, Research Triangle Park) 
asbestos program support for the OTS (Office of Toxic 
Substances) asbestos-in-schools program. Final report, 
11:36709 (R;US) 
AIR POLLUTION MONITORS 
Audits 
National Performance Audit Program: ambient air audits of 
analytical proficiency - 1984, 11:36692 (R;US) 


Apparatus and method for quantitative determination of 

materials contained in fluids, 11:36743 (P;US) 
AIR QUALITY 

National air audit system guidance manual for FY 1986 - FY 

1987, 11:36704 (R;US) 
Audits 

National air-audit system FY 1985 national report. Final 

report, 11:36690 (R;US) 
Computerized Simulation 

User-friendly screening model for point-source impact 

assessment, 11:36716 (R;US) 
Mathematical Models 

Continued analysis and derivation of a method to model pit 

retention, 11:35463 (R;US) 
Standards 

Air Toxics Information Clearinghouse: rationale for air toxics 
control in seven state and local agencies. Final report, 
11:36750 (R;US) 

Influence of breathing mode and activity level on the regional 
deposition of inhaled particles and implications for 
regulatory standards (March 1986), 11:36697 (R;US) 

AIR SAMPLERS 
Chemical Reactions 


Apparent reaction products desorbed from Tenax used to 
sample ambient air, 11:36708 (R;US) 


Automatic smear counter, 11:36613 (R;US) 
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Measuring Instruments 
Size-dependent chemical composition of Los Angeles aerosols: 
a report on measurements made August 8-10, 1984. Final 
report, 11:36681 (R;US) 
Punched Cards 
Automatic smear counter, 11:36613 (R;US) 
Testing 
Modification and evaluation of a thermally desorbable passive 
sampler for volatile organic compounds in air, 11:36712 
(R;US) 
AIR TRANSPORT 
Deregulation 
Deregulation: increased competition is making airlines more 
efficient and responsive to consumers, 11:36175 (R;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
See also SPACE SHUTTLES 
Engines 
Aircraft engine emissions estimator. Final report, January 1983- 
September 1985, 11:36664 (R;US) 
Maintenance 
Use of expert systems for naval aviation logistics analyses, 
11:37231 (R;US) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS 
C Codes 
Method of complex characteristics for design of transonic 
blade sections, 11:37012 (R;US) 
Design 
Method of complex characteristics for design of transonic 
blade sections, 11:37012 (R;US) 
AIRGLOW 
Atmospheric illumination and shadows. Revision 1, 11:37221 
(R;US) 
ALABAMA 
Coal Deposits 
Geological characterization of overburden for surface coal 
mine blast design in the Warrior Coal Field, Alabama. Final 
report for the 1984-1985 project year, 11:35470 (R;US) 
Natural Gas Wells 
Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural development, 11:35551 (RA;US) 
ALAP 
See RADIATION PROTECTIO. 
ALARM DOSEMETERS - 
See RADIATION MONITORS 
ALASKA 
Coastal Waters 
Sources, fates, and effects of aromatic hydrocarbons in the 
Alaskan marine environment with recommendations for 
monitoring strategies, 11:35530 (R;US) 
ALCATOR DEVICE 
Electron Temperature 
Study of electron temperature evolution during sawtoothing 
and pellet injection using thermal electron cyclotron 
emission in the Alcator C tokamak, 11:37157 (R;US) 
Limiters 
Poloidal asymmetries in the limiter shadow plasma of the 
Alcator C tokamak. Volume 2, 11:37185 (R;US) 
Lower Hybrid Heating 
Sawtooth stabilization and electron heating by high power 
lower hybrid waves in Alcator C, 11:37158 (R;US) 
Pellet Injection 
Study of electron temperature evolution during sawtoothing 
and pellet injection using thermal electron cyclotron 
emission in the Alcator C tokamak, 11:37157 (R;US) 
Plasma Diagnostics 
Design and performance of compact vacuum-compatible 
submillimeter viewing dumps, 11:37208 (J;US) 
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Plasma Sheath 
Poloidal asymmetries in the limiter shadow plasma of the 
Alcator C tokamak. Volume 1, 11:37156 (R;US) 
Remote Viewing Equipment 
Design and performance of compact vacuum-compatible 
submillimeter viewing dumps, 11:37208 (J;US) 
ALCOHOLS 
See also BUTANOLS 


Stability and composition of palm, coconut, and soy oil fatty 
acid microemulsion diesel fuels, 11:35646 (BA;US) 


Recovery 
Postflood evaluation of the North Burbank surfactant-polymer 
pilot, 11:35509 (R;US) 
ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALFVEN WAVES 
Normal-Mode Analysis 
Resistive Alfven normal modes in a non-uniform plasma, 
11:37177 (J;GB) 
ALGAE 
Bioconversion 
Technical and economic analysis of liquid fuel production from 
microalgae, 11:35650 (BA;US) 
Deuteration 
Biodeuterated materials: high-temperature lubricants from 
algae. Interim report, October 1984-September 1985, 
11:36441 (R;US) 
ALKALI METAL COMPOUNDS 


See also LITHIUM COMPOUNDS 
SODIUM COMPOUNDS 


Electro-Optical Effects 
tic contribution to Raman scattering from alkali 
halides, 11:36379 (J;US) 
Instruments 


Recent developments and observations pertinent to real-time 
monitoring of alkali concentrations in hot gas streams from 
fluidized bed combustion of coal, 11:36631 (R;US) 

Monitoring 

Recent developments and observations pertinent to real-time 
monitoring of alkali concentrations in hot gas streams from 
fluidized bed combustion of coal, 11:36631 (R;US) 

Physical Radiation Effects 

Electrical measurements on alpha-quartz crystals. Final 
technical report, November 1981-December 1984, 11:36317 
(R;US) 


Raman Spectra 
contribution to Raman comment from alkali 
halides, 11:36379 (J;US) 
ALKANES 
See also BUTANE 
DO, 


ETHANE 
HEPTANE 
HEXANE 
METHANE 
Photolysis 
Laser-flash-photolysis study of aliphatic thioketone triplets: 
self-quenching and singlet-oxygen sensitization, 11:36464 
(G;GB) 
Surface Tension 
Correlation for prediction of interfacial tensions of pure alkane, 
naphthenic and aromatic compounds between their freezing 
and critical points, 11:36455 (J;NL) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also CYCLOALKENES 
ETHYLENE 
PROPYLENE 
Chemical Preparation 
Surface properties of offretite and ZSM-34 zeolites, 11:35648 
(BA;US) 


Chromatography 
LC-1H NMR characterization studies of tricyclic aromatics 
and olefins in diesel fuels. Final report, September 1982-31 
December 1985, 11:35518 (R;US) 


Strain Hardening 


Fischer-Tropsch Synthesis 
Slurry phase Fischer-Tropsch synthesis with iron-manganese 
catalysts, 11:35645 (J;NL) 
Hydration 
Energies of organic compounds. Final report, 11:36443 (R;US) 
Photolysis 
Laser-flash-photolysis study of aliphatic thioketone triplets: 
self-quenching and singlet-oxygen sensitization, 11:36464 
(J;GB) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATES 
See ALCOHOLS 
ALLOCATIONS 
Computerized Simulation 
Documentation of the Petroleum Allocation (PAL) model. 
Draft (Simulation for business as usual and for supply 
disruption: tracks distribution patterns), 11:35524 (R;US) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Crack Propagation 
Application of hydrogen embrittlement models to the crack 
growth behavior of fusion reactor materials, 11:36277 (R;US) 
Gas Production Rates 
Helium production in pure elements, isotopes, and alloy steels 
by 14.8-MeV neutrons, 11:37209 (J;US) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
BRAZING ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GERMANIUM ALLOYS 
HAFNIUM ALLOYS 
HEAT RESISTING ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
RHENIUM ALLOYS 
SILICON ALLOYS 
TANTALUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 
Cavitation 
Effects of cavitation on high-cycle fatigue life, 11:36269 
(RA;US) 
Creep 
Effects of cavitation on high-cycle fatigue life, 11:36269 
(RA;US) 
Perspectives in creep and stress rupture, 11:36268 (RA;US) 
Dislocations 
Kinetics of solution hardening, 11:36302 (J;US) 
Fatigue 
Effects of cavitation on high-cycle fatigue life, 11:36269 
(RA;US) 
Mechanical Tests 
Practical life prediction methods for thermal-mechanical 
fatigue of gas turbine buckets (IN-738 and GTD-111; various 
cycles of temperature and stress), 11:35830 (RA;US) 
Strain Aging 
Kinetics of solution hardening, 11:36302 (J;US) 
Strain Hardening 
Kinetics of solution hardening, 11:36302 (J;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 





ALPHA DETECTION 
Semiconductor Detectors 


ALPHA DETECTION 
Semiconductor 


Detectors 
Automatic smear counter, 11:36613 (R;US) 
ALPHA DOSIMETRY 
Computer Calculations 
Proton and alpha-particle track structure and microdosemetry, 
11:36624 (BA;US) 
Particle Tracks 


Proton and alpha-particle track structure and microdosemetry, 
11:36624 (BA;US) 


Ionization of liquid hydrocarbons and tetramethylsilane by 
*41 Am alpha particles, 11:36468 (J;US) 
ALPHA-BEARING WASTES 
Containers 


Containment analysis of TRUPACT-I, 11:36505 (R;US) 
Melting 
Induction melting for volume reduction of metallic TRU 
wastes, 11:35598 (R;US) 
Radioactive Waste Disposal 
Repository disposal requirements for commercial transuranic 
wastes (generated without reprocessing), 11:35597 (R;US) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Diffusion 
Fast ion motion in selected vitreous and crystalline solid 
electrolytes. Final technical report, April 1, 1984-March 31, 
1985, 11:36350 (R;US) 
Tonic Conductivity 
Fast ion motion in selected vitreous and crystalline solid 
electrolytes. Final technical report, April 1, 1984-March 31, 
1985, 11:36350 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Atom Collisions 
Ion backscattering from layered targets, 11:36987 (J;US) 


Shock ignition of pyrotechnic heat powders (Aluminium/ferric 
oxide mixture), 11:36655 (R;US) 
Concentration 


Biogeochemistry of aluminum in McDonalds Branch 
watershed, New Jersey Pine Barrens, 11:36676 (R;US) 
Emission Spectroscopy 
Electrothermal vaporization for sample introduction into a 
three-electrode direct current argon plasma, 11:36408 (J;US) 


Shock ignition of pyrotechnic heat powders (Aluminium/ferric 
oxide mixture), 11:36655 (R;US) 
Sources 


H™ production from different metallic converter surfaces, 
11:36994 (J;US) 


Surface chemistry of model Co-Mo catalysts supported on 
planar ‘y-Al.O3. Quarterly technical progress report, March 
1-May 31, 1986, 11:36417 (R;US) 


i results of in situ AS; preparation in MgCle-NaCl- 
KCl eutectic melt, 11:36314 (J;US) 
Thermal Testing 
High temperature testing of structurally damaged impact and 


puncture package protection systems , 11:36507 (RUS) 
ALUMINIUM ALLOYS 


Composite strengthening. Annual report, 11:36338 (R;US) 
Chemical Reactions 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
11:36310 (J;US) 
Propagation 


Growth of cracks under far-field cyclic compressive loads: 
numerical and experimental results, 11:36258 (R;US) 
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Deformation 
Deformation behavior of powder metallurgy NisA1-Hf-B, 
11:36254 (R;US) 
Fatigue 
Fatigue damage characterization by x-ray diffraction and 
failure probability, 11:36266 (RA;US) 
Forging 
Deformation behavior of powder metallurgy NisAl-Hf-B, 
11:36254 (R;US) 
Oxidation 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
11:36310 (J;US) 
Physical Radiation Effects 
Formation of icosahedral Al-Mn and related phases by ion 
beam mixing, 11:36283 (R;US) 


Performance of piezoresistive carbon sensors in contact with 
porous materials, 11:36373 (J;US) 
Production 
Formation of icosahedral Al-Mn and related phases by ion 
beam mixing, 11:36283 (R;US) 
X-Ray Diffraction 
Fatigue damage characterization by x-ray diffraction and 
failure probability, 11:36266 (RA;US) 
ALUMINIUM ARSENIDES 
Electric Conductivity 
Comment on "Origin of the oscillation in current-voltage 
characteristics of GaAs-AlGaAs tunnel junctions”, 11:36381 
G;US) 
Structure 
kxp theory of semiconductor superlattice electronic structure. 
II. Application to Ga/sub 1-x/In/sub x/As-Al/sub 1- 
y/In/sub y/As [100] superlattices, 11:37126 (J;US) 


Bound state of an external impurity at a semiconductor- 
semiconductor interface in the presence of a magnetic field, 
11:37127 (J;US) 


Properties 
Thermoelectric power of the two-dimensional electron gas in 
GaAs-Al/sub x/Ga/sub 1-x/As heterostructures, 11:36377 
(J;US) 
Tunnel Effect 
Comment on “Origin of the oscillation in current-voltage 
characteristics of GaAs-AlGaAs tunnel junctions”, 11:36381 
(J;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINATES 
ALUMINIUM ARSENIDES 
ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 
ALUMINIUM SULFIDES 


Rock-Fluid Interactions 

A study of the reduction of brine permeability in Berea 
sandstone using the aluminum citrate process, 11:35512 
(BA;US) 

Permeability modification using aluminum citrate/polymer 
treatments: Mechanisms of permeability reduction in 
sandpacks, 11:35511 (BA;US) 

Tensile Properties 

Surface Gasification Materials Program semiannual progress 
report for the period ending March 31, 1986 (FesAl (iron 
aluminides)), 11:35428 (R;US) 

Vickers Hardness 

Surface Gasification Materials Program semiannual progress 
report for the period ending March 31, 1986 (FesAl (iron 
aluminides)), 11:35428 (R;US) 

ALUMINIUM IONS 
Beam Production 

Formation of negative ions by charge transfer: He~ to Cl” , 

11:36995 (J;US) 
Energy Levels 

Dirac-Fock energies for multiple K-plus L-shell vacancy states 

of ions with Z = 9 to 18, 11:36973 (J;US) 
X-Ray Spectra 

Dirac-Fock energies for multiple K-plus L-shell vacancy states 

of ions with Z = 9 to 18, 11:36973 (J;US) 
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ALUMINIUM NITRIDES 
Corrosion 


Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 


Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 

Microstructure 

Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 


Performance of piezoresistive carbon sensors in contact with 
porous materials, 11:36373 (J;US) 
ALUMINIUM OXIDES 
See also SPINELS 
Catalytic Effects 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 
Crack Propagation 
Crack-propagation rates in B”-alumina, 11:36316 (J;US) 
Electric Conductivity 
Development of new 8”-alumina electrolytes, 11:36031 
(RA;US) 
F 


‘abrication 
Fabrication reliability of transformation toughened £”- 
AL,Os/ZrO. composites, 11:36032 (RA;US) 
Fracture Properties 
Development of new §”-alumina electrolytes, 11:36031 
(RA;US) 
Grain Boundaries 
Migration of grain boundaries in ceramic materials with 
particular reference to the sintering process. Progress report, 
October 1, 1985-April 30, 1986, 11:36321 (R;US) 
Infrared 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 
Ion Implantation 
Structure and properties of ion-implanted AlOs, 11:36332 
(J;NL) 


Properties 
Fabrication reliability of transformation toughened £” - 
AL2O3/ZrO2 composites, 11:36032 (RA;US) 
Physical Radiation Effects 
Electron-induced conductivity of AleOs as pertaining to 
thermionic integrated circuits. Master's thesis, 11:36240 
(R;US) 
UMINIUM 


SULFIDES 


Preliminary results of in situ AlSs preparation in MgCl-NaCl- 
KCI eutectic melt, 11:36314 (J:US) 
ALUMINIUM-AIR BATTERIES 


Separators 
Development of a crystallizer/separator for the aluminum-air 
battery, 11:36067 (RA;US) 
Design 
Aluminum-air research at LLNL, 11:36219 (RA;US) 
Electrodes 
Aluminum-air electrode development, 11:36066 (RA;US) 
Electrocatalysts for oxygen electrodes, 11:36068 (RA;US) 
Performance 
Aluminum-air research at LLNL, 11:36219 (RA;US) 
Aluminum/air battery system development, 11:36065 (RA;US) 
Research Programs 
Aluminum /air battery system development, 11:36065 (RA;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUi GS 
AMERICIUM 
Alpha Dosimetry 
Actinide separations for a 


spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 


Actinide separations for a spectrometry using 
fluoride coprecipitation, 11:36405 (J;US) 
Filtration 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Oxidation 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
AMINES 
See also NITROSAMINES 
Electron Transfer 
Transient storage of photochemically produced oxidative and 
reductive equivalents in soluble redox polymers, 11:36463 
(J;US) 
Photolysis 
Transient storage of photochemically produced oxidative and 
reductive equivalents in soluble redox polymers, 11:36463 
G;US) 


neodymium 


Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 


Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985 
(Benzylphenylamine, benzylphenylsulfide, phenethyl phenyl 
ether, 1,3 diphenyl propane), 11:35418 (R;US) 

Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, January-March 1986 (Benzylphenylamine), 
11:35417 (R;US) 

Pyrolysis Products 

Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985 
(Benzylphenylamine, benzylphenylsulfide, phenethyl phenyl 
ether, 1,3 diphenyl propane), 11:35418 (R;US) 

Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, January-March 1986 (Benzylphenylamine), 
11:35417 (R;US) 

Solvent Properties 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Sixth quarterly report, January 
1-March 31, 1985, 11:35413 (R;US) 


Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 

AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Catalytic Effects 
Steam pretreatment of subbituminous coal. Final report, 
11:35480 (R;US) 
AMPLIFIERS 
See also MICROWAVE AMPLIFIERS 
Electronic Circuits 
Electrical circuit modeling of conductors with skin effect, 
11:36558 (J;US) 
ANADROMOUS FISHES 
See also SALMON 


Detailed fishery operating plan with 1985 operating criteria. 
Annual publication, 1985, 11:35663 (R;US) 

Hydroacoustic assessment of downstream migrating salmonids 
at the Dalles Dam in spring and summer 1985. Final report, 
11:35672 (R;US) 

ANAEROBIC DIGESTION 
Design 

Anaerobic digestion on a dairy farm: overview, 11:35647 

G;NL) 





Implementation 
Anaerobic digestion on a dairy farm: overview, 11:35647 
(NL) 
Performance 
Anaerobic digestion on a dairy farm: overview, 11:35647 
G;NL) 


Effect of hemopoietic microenvironment on splenic suppressor 
macrophages in itally anemic mice of genotype 
S1/sup d/, 11:36829 (R;US) 

Selectively eliminated blood monocytes and splenic suppressor 
macrophages in mice depleted of bone marrow by strontium 
89, 11:36830 (R;US) 

ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIONS 
See also HYDROGEN IONS 1 MINUS 
Beam Neutralization 

Negative ion neutralization accompanied by excitation, 
11:36983 (J;US) 

Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 

ANISOLE 


Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 

ANNELIDS 

Comparison of heavy-metal uptake by Eisenia foetida with that 
of other common earthworms. Final technical report, 
11:36847 (R;US) 

Effect of different pollutants on ecologically important 
polychaete worms. Final report, 11:36866 (R;US) 

ANODES 


Direct plutonium oxide reduction/electrorefining interface 
program, 11:35578 (R;US) 
Ionization 
Surface discharges as intense photon sources in the XUV, 
11:36580 (BA;US) 
ANTENNAS 


Technology for satellite power conversion. Semiannual 
Technical Report, 27 May-26 October 1985, 11:36116 (R;US) 
ANTHRACENE 
Photolysis 
Triplet-state photophysics of anthracene sulphonates, 11:36465 
(J;GB) 
ANTTSODIES 
Alteration of circulating antibody response of mice exposed to 
9-GHz pulsed microwaves, 11:36885 (R;US) 
ANTICORROSION 
See CORROSION PROTECTION 
ANTIFERROMAGNETIC MATERIALS 
Muon Probes 
Muon SR Newsletter, No. 32, May 23, 1986, 11:36945 (R;US) 
Spin dynamics in mixed antiferromagnet with competing 
anisotropies Fe/sub 0.6/Co/sub 0.4/TiOs probed by positive 
muons, 11:37122 (RA;US) 
ANTILAMBDA PARTICLES 
Particle Production 
Polarization of A’s and Lambda-bar 's in pp, p-barp, and K~ p 
interactions at 176 GeV/c, 11:37035 (J;US) 
ANTIMONY 


Spectroscopy 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, March 1-May 31, 1986, 11:35438 
(R;US) 
Sound Waves 
Surface waves in SnTe/Sb superlattices, 11:36312 (J;US) 
ANTIMUONS 
See MUONS PLUS 
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ANTIPROTON REACTIONS 
Annihilation 
Dynamics of low-energy antiproton annihilation in nuclei as 
inferred from inclusive proton and pion measurements, 
11:37094 (J;US) 
ANTIPROTONS 
Acceleration 
Gravitational acceleration of antiprotons, 11:37058 (J;GB) 
ANTIREFLECTION COATINGS 
Performance 
High laser damage threshold porous silica antireflective 
coating, 11:36383 (J;US) 
Physical Radiation Effects 
High laser damage threshold porous silica antireflective 
coating, 11:36383 (J;US) 
APARTMENT BUILDINGS 
Design 
Massachusetts Multi-Family Passive Solar Program: 
Experience with performance monitoring of multi-family 
buildings, 11:35796 (BA;US) 
Passive Solar Cooling Systems 
Massachusetts Multi-Family Passive Solar Program: 
Experience with performance monitoring of multi-family 
buildings, 11:35796 (BA;US) 
Passive Solar Heating Systems 
Massachusetts Multi-Family Passive Solar Program: 
Experience with performance monitoring of multi-family 
buildings, 11:35796 (BA;US) 
APLASTIC ANEMIA 
See ANEMIAS 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUIFERS 
Water Pollution 
Modelling of large-scale heat and noxious substance transport 
in ground water. Report of activities 1984/1985 of the DFG 
study group at the universities of Hohenheim, Karlsruhe and 
Stuttgart, 11:36782 (R;DE;In German) 


Thermal Testing 
High temperature testing of structurally damaged impact and 
puncture package protection systems , 11:36507 (R;US) 
ARGON 
Backscattering 
Ion backscattering from layered targets, 11:36987 (J;US) 
Combustion 
A laser induced fluorescence study of perturbations induced by 
a sampling cone in a one-dimensional laminar flame, 
11:36483 (BA;US) 
Combustion Kinetics 
An experimental study of probe distortions to the structure of 
one-dimensional flames, 11:36479 (J;US) 
Equations of State 
Argon melting curve to very high pressures, 11:36430 (J;US) 
Equation of state of dense argon: A compazison of shock and 
static studies, 11:36429 (J;US) 
Melting 
Argon melting curve to very high pressures, 11:36430 (J;US) 
Solids 
Equatio.1 of state of dense argon: A comparison of shock and 
static studies, 11:36429 (J;US) 
ARGON 40 REACTIONS 
Heavy Ion Fusion Reactions 
MI character of unresolved continuum transitions from X-ray 
multiplicity measurements, 11:37099 (R;FR) 
Incomplete Fusion Reactions 
Heavy ion physics around the Fermi energy, 11:37106 (R;FR) 
ARGON IONS 
Ton-Atom Collisions 
Experimental apparatus for translational energy spectroscopy 
for low energy X/sup q+/ on atomic hydrogen, 11:36977 
G;NL) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
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ARKANSAS POWER-LIGHT-2 REACTOR 
See ARKANSAS-2 REACTOR 
ARKANSAS-2 REACTOR 
Pope, Arkansas, USA 
Loss of Coolant 
Testing and implementation of a Radcal-based reactor vessel 
monitoring system for inadequate core cooling 
determination, 11:36003 (BA;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 


See also BENZENE 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
STILBENE 
TETRALIN 


Doped Materials 
EPR study of polarons in a conducting polymer with 
nondegenerate ground states: AsF; complexes of poly(p- 
phenylene), 11:36437 (J;GB) 
Enthalpy 
Investigation of vapor pressures and enthalpies and entropies 
of vaporization of xanthene at elevated temperatures, 
11:35435 (J;US) 


Investigation of vapor pressures and enthalpies and entropies 
of vaporization of xanthene at elevated temperatures, 
11:35435 (J;US) 

Gas Chromatography 

Separation and analysis of hydroxyaromatic species in liquid 

fuel (Hydroxyaromatic compounds), 11:35537 (R;US) 
Liquid Column Chromatography 

Single laser thermal lens detector for microbore liquid 
chromatography based on high-frequency modulation, 
11:36401 (J;US) 

Mass Spectra 

Separation and analysis of hydroxyaromatic in liquid 

fuel (Hydroxyaromatic compounds), 11:35537 (R;US) 
Spectroscop 


y 
Separation and analysis of hydroxyaromatic species in liquid 
fuel (Hydroxyaromatic compounds), 11:35537 (R;US) 
NMR Spectra 
LC-1H NMR characterization studies of tricyclic aromatics 
and olefins in diesel fuels. Final report, September 1982-31 
December 1985, 11:35518 (R;US) 


Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985 
(Benzylphenylamine, benzylphenylsulfide, phenethyl phenyl 
ether, 1,3 diphenyl propane), 11:35418 (R;US) 

Products 


Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985 
(Benzylphenylamine, benzylphenylsulfide, phenethyl phenyl 
ether, 1,3 diphenyl propane), 11:35418 (R;US) 

Surface Tension 

Correlation for prediction of interfacial tensions of pure alkane, 
naphthenic and aromatic compounds between their freezing 
.and critical points, 11:36455 (J;NL) 

ARRAY PROCESSORS 
Computer-Aided Design 

SARA (System ARchitects Apprentice): Modeling, analysis, 
and simulation support for design of concurrent systems, 
11:37253 (J;US) 

Mathematical Models 

SARA (System ARchitects Apprentice): Modeling, analysis, 
and simulation support for design of concurrent systems, 
11:37253 (J;US) 


Parallel Processing 
Parallel S/sub N/ iteration schemes, 11:35898 (BA;US) 
S Codes 
SARA (System ARchitects Apprentice): Modeling, analysis, 
and simulation support for design of concurrent systems, 
11:37253 (J;US) 


ATLANTIC OCEAN 
Continental Slope 


Vector Processing 
Monte Carlo photon transport on a vector supercomputét, 
11:37210 (J;US) 
New scalar and vector elementary functions for the IBM 
System/370, 11:37252 (J;US) 
ARSENIC 
Environmental Transport 
Attenuation capacity of western North Dakota overburden 
sediments. Final report, 11:35459 (R;US) 
ARSENIC FLUORIDES 
Crystal Doping 
EPR study of polarons in a conducting polymer with 
nondegenerate ground states: AsF; complexes of poly(p- 
phenylene), 11:36437 (J;GB) 
ARTIFICIAL INTELLIGENCE 


Languages 
Al goes forth, 11:37232 (R;US) 
Real Time Systems 
AI goes forth, 11:37232 (R;US) 
ASBESTOS 
Air Pollution Monitoring 
EPA/ORD/RTP (Environmental Protection Agency, Office 
of Research and Development, Research Triangle Park) 
asbestos program support for the OTS (Office of Toxic 
Substances) asbestos-in-schools program. Final report, 
11:36709 (R;US) 
Removal 
Evaluation of asbestos-abatement techniques. Phase 1. 
Removal. Final report, 11:36679 (R;US) 


Production of hydrogen from low-rank coal, 11:35633 (R;US) 
Chemical Composition 
Alkaline hydrolysis transformation of coal. Final report, 
11:35481 (R;US) 
Development of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 2, January-March 1986, 11:35479 (R;US) 
Environmental Effects 
Mt. St. Helens ash in lakes in the Lower Grand Coulee, 
Washington State, 11:36771 (R;US) 


Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, March 1-May 31, 1986, 11:35438 
(R;US) 

Pollution Control 

Coal-gasification environmental data summary: solid wastes 
and by-product tars. Final report, September 1984-December 
1985, 11:35458 (R;US) 

Slags 
Ash and slag characterization - gasification, 11:35442 (R;US) 
ASPHALTS 
Synthesis 
Coal-based synthetic asphalt. Final report, 11:35437 (R;US) 
ASSIGNMENTS 
See ALLOCATIONS 
ASTROPHYSICS 
Radiation Transport 
Computation of radiation transport using feautrier variables. II. 
Spectrum line formation in moving media, 11:37115 (J;US) 
ATLANTIC OCEAN 
See also CHESAPEAKE BAY 
Continental Shelf 

Oil-spill risk analysis for the mid-Atlantic (proposed Sale No. 
111) Outer Continental Shelf lease area. Final report, 
11:35535 (R;US) 

Continental Slope 

Analysis of trace metals in bottom sediments in support of 
deepwater biological processes. Studies on the US Mid- 
Atlantic continental slope and rise. Interim report, 1 May 
1984-24 January 1986, 11:35529 (R;US) 





Sources and flow patterns of deep-ocean waters as deduced 
from potential salinity, and initial phosphate 
concentration, 11:36775 (J;US) 

ATMOSPHERIC CHEMISTRY 

Cross-Appalachian tracer experiment (CAPTEX '83). Final 

report, 11:36687 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
Chemical Composition 

Wintertime precipitation chemistry in north Georgia, 11:36745 

is (BA;US) 


Implications of a gradient in acid and ion deposition across the 
northern Great Lakes states, 11:36711 (R;US) 
ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 


ION-ATOM COLLISIONS 
PHOTON-ATOM COLLISIONS 


Bibliographies 
1985 bibliography of atomic and molecular processes, 11:36953 
(R;US) 
ATOM-ATOM COLLISIONS 
Charge Exchange 
Formation of H~ by charge transfer in alkaline-earth vapors, 
11:36986 (J;US) 
Cross Sections 
Formation of H~ by charge transfer in alkaline-earth vapors, 
11:36986 (J;US) 
ATOMIC BEAMS 
Momentum Cooling 
Radiation cooling with 7 pulses, 11:36970 (J;US) 
Power 
Role of multistep collision processes in increasing the beam 
ing cross section for high energy neutral beams, 
11:37005 (J;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC IONS 
Coordinate the above descriptor with a descriptor for the 
appropriate specific ion. 


Isoelectronic sequence fits to configuration-averaged 
photoionization cross sections and ionization energies, 
tI: :36966 (J;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 


Comment on electronic transitions in atomic and molecular 
dynamics processes. Technical report, 11:36940 (R;US) 


Laser excitation of atomic inner-shells by coherent 
with implications for X-ray lasers, 11:36980 (BA;US) 
Inner-Shell Ionization 
Laser excitation of atomic inner-shells by coherent 
with implications for X-ray lasers, 11:36980 (BA;US) 
Multi-Photon Processes 
Laser excitation of atomic inner-shells by coherent 
with implications for X-ray lasers, 11:36980 (BA;US) 
ATP-ASE 
Code numbers 3.6.1.3 and 3.6.1.8. 
Enzyme Activity 
Purification and characterization of the F:-ATPase form 
Clostridium thermoaceticum, 11:36806 (J;US) 
Purification 
Purification and characterization of the F:-ATPase form 
Clostridium thermoaceticum, 11:36806 (J;US) 
ATTACHED GREENHOUSES 
Performance Testing 
The effect of plants on sunspace passive solar heating, 11:35797 
(BA;US) 
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AURORAE 
Electrons 
Auroral electron acceleration by lower-hybrid waves, 11:36939 
(R;US) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AURORAL ZONES 
Plasma 
Interactions Measurement Payload for Shuttle (IMPS) 
Definition Phase study. Final report, 23 May 1983-15 
December 1984, 11:36935 (R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 


See AUTOMOBILES 
EFFICIENCY 


AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES 
Exhaust Gases 
Exhaust and evaporative emissions of high-mileage taxicabs 
and passenger cars. Technical report, 11:36228 (R;US) 
Test of a theoretical commuter exposure model to vehicle 
exhaust in traffic, 11:36720 (R;US) 
Fuel Economy 
Reasons for changes in MPG estimates, model year 1978 to the 
present, 11:36179 (B;US) 


Reasons for changes in MPG estimates, model year 1978 to the 
present, 11:36179 (B;US) 
Weight 
Reasons for changes in MPG estimates, model year 1978 to the 
present, 11:36179 (B;US) 
AUTONOMIC NERVOUS SYSTEM 
Biological Radiation Effects 
Behavioral and autonomic thermoregulation in hamsters during 
microwave-induced heat exposurc, 11:36887 (R;US) 
AVIATION FUELS 
Chemical Properties 
Properties of aircraft fuels and related materials. Final report, 
15 February 1982-31 January 1985, 11:35516 (R;US) 
Corrosion Inhibitors 
Quantitative determination of corrosion-inhibitor levels in jet 
fuels by JPLC. Final report, 18 January-30 September 1985, 
11:35517 (R;US) 
Physical Properties 
Properties of aircraft fuels and related materials. Final report, 
15 February 1982-31 January 1985, 11:35516 (R;US) 


BACILLUS 
Genetic Mapping 
Genetic analysis of Bacillus stearothermophilus by protoplast 
fusion, 11:36810 (J;US) 
Growth 
Alkalophilic Bacillus firmus RAB generates variants which can 
grow at lower Na* concentrations than the parental strain, 
11:36804 (J;US) 
BACTERIA 
See also BACILLUS 


HAEMOPHILUS 
RHIZOBIUM 
SALM( 


(ONELLA 
Biological Radiation Effects 
Cellular effects in microbial tester strains caused by exposure 
to microwaves or elevated temperatures, 11:36888 (R;US) 


Activity . 

Anaerobic cellulolytic bacteria from wetwood of living trees, 

11:35655 (J;US) 
IC MISSILE DEFENSE 

Some technical considerations in amending the Anti-Ballistic 

Missile Treaty, 11:36659 (R;US) 
Optics 

Strategic Defense Initiatives at Los Alamos National 

Laboratory, 11:36093 (BA;US) 
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Research Programs 
Strategic Defense Initiatives at Los Alamos National 
Laboratory, 11:36093 (BA;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARBITURATES 
Molecular Structure 

Modelling molecular structures for computer-assisted studies of 

drug structure-activity relations, 11:36446 (R;US) 
Structure-Activity Relationships 
Modelling molecular structures for computer-assisted studies of 
drug structure-activity relations, 11:36446 (R;US) 
BARBITURIC ACID 
See BARBITURATES 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
Electrical Equipment 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. Plant maintenance/training 
manual (RADL Item 2-37). Section 3. Electrical apparatus, 
Book 2 of 2, 11:35764 (R;US) 

Maintenance 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. Plant maintenance/training 
manual (RADL Item 2-37). Section 10. Facilities, 11:35765 
(R;US) 

Performance Testing 

10 MWe Solar Thermal Central Receiver Pilot Plant Mode 5 
(Test 1150) and Mode 6 (Test 1160) test report, 11:35769 
(R;US) 

Plumbing 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. PSS final design calculations. 
Book 9 of 26. Piping and mechanical equi it construction 
package 9 (RADL Item 7-8), 11:35763 (R;US) 

Safety 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. Subsystem safety analysis, 
11:35761 (R;US) 

Solar Receivers 

Monograph Series No. 3: 10 MWe Solar Thermal Central 
Receiver Pilot Plant receiver solar absorptance 
measurements and results, 11:35773 (R;US) 

Thermal Energy Storage Equipment 

10 MW/sub e/ Solar Thermal Central Receiver Pilot Plant: 
thermal storage subsystem evaluation. Final report, 11:35774 
(R;US) 

10 MWe Solar Thermal Central Receiver Pilot Plant Mode 5 
(Test 1150) and Mode 6 (Test 1160) test report, 11:35769 
(R;US) 

Towers 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. Receiver tower structural 
analysis: construction package No. 5A (RADL Item 7-21), 
11:35762 (R;US) 

Water Treatment 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. PSS final design calculations. 
Book 9 of 26. Piping and mechanical equipment construction 
package 9 (RADL Item 7-8), 11:35763 (R;US) 

BARYON RESONANCES 
Particle Production 

High-accuracy measurement of the a p total cross section for 
the search of narrow baryon resonances with masses 
between 2,16 GeV/c? and 5,2 GeV/c?, 11:37032 (R;FR;In 
French) 

BARYONS 


See also BARYON RESONANCES 
LAMBDA C PLUS 


Pair Production 
Quark mass effects in psi — B anti-B decays, 11:37049 (R;FR) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Technology Transfer 
Technology transfer at Pacific Northwest Laboratory. FY 
1985 annual report, 11:36092 (R;US) 


BATTERY SEPARATORS 
Design 
Development of a crystallizer/separator for the aluminum-air 
battery, 11:36067 (RA;US) 
BCR PROCESS 
See TRI-GAS PROCESS 
BEAGLES 
Biological Radiation Effects 
Inhaled plutonium oxide in dogs, 11:36832 (RA;US) 
Survival Time 
Inhaled plutonium nitrate in dogs, 11:36833 (RA;US) 
BEAM CHOPPERS 
See BEAM PULSERS 
BEAM INJECTION 
See also NEUTRAL ATOM BEAM INJECTION 
Research Programs 
High-current, high-brightness, and high-duty factor ion 
injectors. AIP conference proceedings No. 139, 11:36598 
(B;US) 
BEAM NEUTRALIZATION 
Cross Sections 
Negative ion neutralization accompanied by excitation, 
11:36983 (J;US) 
Reviews 
Negative ion neutralization accompanied by excitation, 
11:36983 (J;US) 
BEAM OPTICS 


WAXICON design code for arbitrary input-output intensity 
distributions, 11:37134 (R;US) 
W Codes 
WAXICON design code for arbitrary input-output intensity 
distributions, 11:37134 (R;US) 
BEAM PRODUCTION 
Reviews 
Cs/transition metal composite surfaces: First principles 
calculations of high Z, low work function systems, 11:36988 
(J;US) 
Yields 
Formation of H~ by charge transfer in alkaline-earth vapors, 
11:36986 (J;US) 
BEAM PULSERS 
Design 
Autogenerator of beams of charged particles, 11:36972 (P;US) 
BEAM SHAPING 
Design 


WAXICON design code for arbitrary input-output intensity 
distributions, 11:37134 (R;US) 
W Codes 
WAXICON design code for arbitrary input-output intensity 
distributions, 11:37134 (R;US) 
BEAM TRANSPORT 
Computerized Simulation 
Simulations of beam transport in an IFR propagation channel, 
11:36582 (R;US) 
Research Programs 
High-current, high-brightness, and high-duty factor ion 
injectors. AIP conference proceedings No. 139, 11:36598 
(B;US) 
BEAM-FOIL SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-GAS SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-PLASMA SYSTEMS 
Ion beam trapping in plasma channels for light ion inertial 
confinement fusion, 11:37199 (R;US) 
Electric Discharges 
RF wave observations in beam-plasma discharge. Final Report, 
11:37163 (R;US) 
Plasma Density 
RF wave observations in beam-plasma discharge. Final Report, 
11:37163 (R;US) 
Radiowave Radiation 
RF wave observations in beam-plasma discharge. Final Report, 
11:37163 (R;US) 





Plant Growth 
Effects of simulated acidic rain applied alone and in 
combination with ambient rain on growth and yield of field- 
grown snap bean, 11:36678 (R;US) 


Effects of simulated acidic rain applied alone and in 
combination with ambient rain on growth and yield of field- 
grown snap bean, 11:36678 (R;US) 

BEAUFORT SEA 
Offshore Drilling 

Design and testing of a new radio-tag for instrumenting large 

whales. Final report, 11:36773 (R;US) 
BEDT-TIF 


\vity 
Sulfur-based synthetic metal superconductors, 11:36349 (R;US) 
BEHAVIOR 
Limited to living systems. 
Biological Radiation Effects 
Behavioral and autonomic thermoregulation in hamsters during 
microwave-induced heat exposure, 11:36887 (R;US) 
BELT CONVEYORS 
Fire Resistance 
Full-scale and model studies on fire propagation in textile belts 
for use in coal mines, 11:35495 (R;DE;In German) 
Materials Testing 
Full-scale and model studies on fire propagation in textile belts 
for use in coal mines, 11:35495 (R;DE;In German) 
BENTHOS 


Dynamics 
Mt. St. Helens ash in lakes in the Lower Grand Coulee, 
Washington State, 11:36771 (R;US) 
BENTONITE 


Diffusion of plutonium in compacted, brine-saturated bentonite, 
11:35616 (BA;US) 
BENZENE 
Alkylation 
Contributions to the use of pyrolysis products and coal oil as 
chemical feedstocks: Tenside precursors via Friedel-crafts 
alkylation, 11:36449 (R;DE;In German) 
Equations of State 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
Lung Clearance 
Tissue dose in complex mixture exposures, 11:36875 (RA;US) 
Normal-Mode Analysis 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 
Phase Studies 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
Solvent Properties 
of the thermal solubilization of Illinois No. 6 coal, 
11:35425 (R;US) 


Sorption of benzene and toluene by poly(tetrafluoroethylene) 
during headspace analysis, 11:36407 (J;US) 
Vibrational States y 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 
BENZOFURANS 
Hydrogenation 
Control of catalyst deactivation with ammonia. Quarterl 
report, March 1, 1986-May 31, 1986, 11:35419 (R;US) 
BENZOPYRENE 
Biochemical Reaction Kinetics 


Complex mixtures biostudies, 11:35502 (RA;US) 


Carcinogenesis 
Perinatal effects of complex mixtures, 11:35503 (RA;US) 
Enrichment 


Liquid chromatographic determination of benzo(a)pyrene at 
part-per-billion concentrations in highly-refined coal- and 
petroleum-derived fuels, 11:35439 (R;US) 
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Liquid Column Chromatography 
Liquid chromatographic determination of benzo(a)pyrene at 
part-per-billion concentrations in highly-refined coal- and 
petroleum-derived fuels, 11:35439 (R;US) 
Metabolism 
Complex mixtures biostudies, 11:35502 (RA;US) 


Liquid chromatographic determination of benzo(a)pyrene at 
part-per-billion concentrations in highly-refined coal- and 
petroleum-derived fuels, 11:35439 (R;US) 

BENZOPYRROLES 
See INDOLES 
BERYLLIUM 
Joining 
Joining methods for beryllium: a survey, 11:36285 (R;US) 
BERYLLIUM 7 
Isotope Production 

Preparation of a "Be target via the molecular plating method, 

11:36597 (J;NL) 
BERYLLIUM 7 TARGET 
Target Chambers 

Preparation of a ’Be target via the molecular plating method, 

11:36597 (J;NL) 
BERYLLIUM ALLOYS 
Penetration Depth 

Magnetic field penetration depth in the heavy-eiectron 

superconductor UBeis, 11:36296 (J;US) 
BERYLLIUM IONS 
Beam Production 
Formation of negative ions by charge transfer: He~ to Cl" , 
11:36995 (J;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DETECTION 
Semiconductor Detectors 
Automatic smear counter, 11:36613 (R;US) 
BETA DOSIMETRY 
Radiation Protection 
yee of present beta dosimetry problems in radiation 
tection; today’s answers and future trends, 11:36602 
TRFRIn f French) 
BETA-W LATTICES 
Diffusion 

Fast ion motion in selected vitreous and crystalline solid 
electrolytes. Final technical report, April 1, 1984-March 31, 
1985, 11:36350 (R;US) 

Tonic Conductivity 

Fast ion motion in selected vitreous and crystalline solid 
electrolytes. Final technical report, April 1, 1984-March 31, 
1985, 11:36350 (R;US) 

BGC-LURGI SLAGGING PROCESS 
Computerized Simulation 

ASPEN simulation of a fixed-bed integrated gasification 

combined-cycle power plant, 11:35826 (R;US) 
BINARY STARS 
Absorption Spectra 

Optical and UV spectroscopy of the peculiar RS CVn system, 

RT Lacertae, 11:36914 (R;US) 
Ultraviolet Spectra 

Optical and UV y of the peculiar RS CVn system, 

RT Lacertae, 11:36914 (R;US) 
BIOCHEMICAL REACTION KINETICS 
Biological Models 

Toxicokinetic modeling of metabolite concentrations, 11:36857 

(RA;US) 
BIODEGRADATION 
Biodegradation of hazardous chemical wastes. Completion 
report, 11:36195 (R;US) 
BIOGAS 
See METHANE 
BIOLOGICAL MATERIALS 
See also BIOLOGICAL WASTES 
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X-Ray Fluorescence Analysis 

Quantitative X-ray fluorescence analysis using monochromatic 

synchrotron radiation, 11:36410 (J;NL) 
BIOLOGICAL MODELS 
Energy Absorption 

Exposure of man in the near-field of a resonant dipole: 
comparison between theory and measurements, 11:36890 
(R;US) 

Uses 

Application of model systems in pharmacokinetics, 11:36859 
(RA;US) 

Historical perspectives and future needs for research for 
extrapolations from animal studies to humans, 11:36849 
(RA;US) 

Physiological models as an approach to toxicokinetics, 
11:36856 (RA;US) 

BIOLOGICAL WASTES 
Anaerobic Digestion 

Anaerobic digestion on a dairy farm: overview, 11:35647 

(J;NL) 
BIOMASS 
Annual Variations 

Diel and interannual variation of size distribution of oceanic 

zooplanktonic biomass, 11:36774 (J;US) 
Daily Variations 

Diel and interannual variation of size distribution of oceanic 

zooplanktonic biomass, 11:36774 (J;US) 
Energy Source Development 

Herbaceous Energy Crops Program. Annual progress report 

for FY 1985, 11:35704 (R;US) 
Enzymatic Hydrolysis 

Enzymic liquefaction and saccharification of agricultural 

biomass. Final report, 11:35653 (R;DE) 
Gasification 

Evaluation of processes for removal of particulates, tars and 

oils from biomass gasifier product gases, 11:36742 (R;US) 
Pyrolysis 

Pyrolyzing system for biomass. Final report, 11:35697 

(R;DE;In German) 
Resource Assessment 

Plant species biomass estimates for 13 upland community types 
of northeastern Minnesota. Forest Service resource bulletin 
(Final), 11:36111 (R;US) 

Wisconsin forest statistics, 1983. Forest Service resource 
bulletin, 11:36112 (R;US) 

Saccharification 

Enzymic liquefaction and saccharification of agricultural 

biomass. Final report, 11:35653 (R;DE) 
Seasonal Variations 

Diel and interannual variation of size distribution of oceanic 

zooplanktonic biomass, 11:36774 (J;US) 
BIOMASS CONVERSION PLANTS 

Use only for plants converting biomass to fuel, do NOT use for 

plants preparing wastes and biomass for combustion. 
Analysis 


Economic update on catalytic conversion of biomass to 
methanol, 11:35657 (J;GB) 
Feasibility Studies 
Economic update on catalytic conversion of biomass to 
methanol, 11:35657 (J;GB) 
Technical and economic feasibility of enzyme hydrolysis for 
ethanol production from wood, 11:35654 (R;US) 
BIOMASS PLANTATIONS 
Economic Analysis 
Net financial and energy analyses for producing Populus 
hybrid under four management strategies, first rotation, June 
1985, 11:35705 (R;US) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Image Processing 
Monte Carlo studies of x-ray scattering in 
diagnostic radiology, 11: 36815 G;US) 
X-Ray Radiography 
Monte Carlo studies of x-ray scattering in transmission 
diagnostic radiology, 11:36815 (J;US) 


<P 


BIPYRIDINES 
Transient storage of photochemically produced oxidative and 
reductive equivalents in soluble redox polymers, 11:36463 
(J;US) 
Photochemistry 
Artificial photosynthesis: quantum capture and energy storage, 
11:35753 (J;GB) 
Photolysis 
Transient storage of photochemically produced oxidative and 
reductive equivalents in soluble redox polymers, 11:36463 
(J;US) 
BIRDS 
Endangered Species 
Potential of modified flow-release rules for Kingsley Dam in 
meeting crane habitat requirements, Platte River, Nebraska, 
11:35675 (R;US) 
BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 
See HDEHP 
BIS(ETHYLENEDITHIOLO)TETRATHIAFULVALENE 
See BEDT-TTF 
BISMUTH 
Diffusion 
Solute trapping: Comparison of theory with experiment, 
11:37128 (J;US) 
Trapping 
Solute trapping: Comparison of theory with experiment, 
11:37128 (J;US) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 


Disperse bitumen solids as an indicator for migration and 
maturity within the scope of prospecting for petroleum and 
natural gas. A model for NW Germany. Final report, 
11:35506 (R;DE;In German) 


Disperse bitumen solids as an indicator for migration and 
maturity within the scope of prospecting for petroleum and 
natural gas. A model for NW Germany. Final report, 
11:35506 (R;DE;In German) 

BITUMINOUS COAL 
Coal Liquefaction 
Evaluation of coal-liquefaction process, 11:35431 (R;US) 
Combustion Products 

Identification and assessment of areas in Scotland which are at 
risk of breaching EC Directive limit values for smoke and 
SO, 11:36749 (R;US) 

Reclamation of alkaline ash piles, 11:35457 (R;US) 

Devolatilization 

Modeling bituminous coal devolatilization in the electric grid 
and laminar entrained flow research reactors, 11:35404 
(R;US) 

Dissolution 
ics of the thermal solubilization of Illinois No. 6 coal, 
11:35425 (R;US) 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

Optical Properties - 

Effects of stresses on optical and chemical properties of coal. 
Technical progress report, February 1-April 30, 1985 
(Relationship between bireflectance ratio of vitrinite and 
methane concentration in coals), 11:35444 (R;US) 

Petrography 
Effects of stresses on optical and chemical properties of coal. 
Technical progress report, February 1-April 30, 1985 
(Relationship between bireflectance ratio of vitrinite and 
methane concentration in coals), 11:35444 (R;US) 
Porosity 
Effects of stresses on optical and chemical properties of coal. 

Technical progress report, February 1-April 30, 1985 

(Relationship between bireflectance ratio of vitrinite and 

methane concentration in coals), 11:35444 (R;US) 
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BITUMINOUS COAL 
Reflectivity 


Reflectivity 
Effects of stresses on optical and chemical properties of coal. 
Technical progress report, February 1-April 30, 1985 
(Relationship between bireflectance ratio of vitrinite and 
methane concentration in coals), 11:35444 (R;US) 
Sorptive Properties 
Effects of stresses on optical and chemical properties of coal. 
Technical progress report, February 1-April 30, 1985 
(Relationship between bireflectance ratio of vitrinite and 
methane concentration in coals), 11:35444 (R;US) 
BLACK HOLES 
Many-Dimensional Calculations 
Thermodynamics of higher dimensional black holes, 11:36909 
(R;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLAST FURNACES 
Nippon Kokan technical report, No. 44, August 1985: overseas, 
11:36276 (R;US) 
BLASTING 
See EXPLOSIVE FRACTURING 
BLASTS 
See EXPLOSIONS 
BLOOD CELLS 


See also ERYTHROCYTES 
LEUKOCYTES 


Development of a simple device for processing whole blood 
samples into measured aliquots of plasma, 11:36630 (R;US) 
BLOOD FORMATION 
Radiation Effects 
Effect of hemopoietic microenvironment on splenic suppressor 
macrophages in congenitally anemic mice of genotype 
S1/sup d/, 11:36829 (R;US) 
Selectively eliminated blood monocytes and splenic suppressor 
macrophages in mice depleted of bone marrow by strontium 
89, 11:36830 (R;US) 
BLOOD PLASMA 


Development of a simple device for processing whole blood 
samples into measured aliquots of plasma, 11:36630 (R;US) 


Effects of 4000-rad irradiation on the in vitro storage 
properties of packed red cells. Final report, 11:36826 (R;US) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BOILERS 
See also WASTE HEAT BOILERS 
Air Pollution Abatement 
Application of reburning for NOx control to a firetube 
package boiler (journal version), 11:36691 (R;US) 
Environmental assessment of NH3 injection for an industrial 
package boiler. Volume 2. Data supplement. Final report, 
January 1983-January 1984, 11:36734 (R;US) 
Control Systems 
Liquid level detector, 11:36564 (P;US) 
Corrosion 


Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 


Creep life assessment techniques for fossil power plant boiler 
pressure parts (And related parts, such as headers, welds), 
11:35829 (RA;US) 

Deposits 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
Feedwater 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 


Liquid level detector, 11:36564 (P;US) 
Fuel Slurries 
Environmental assessment of a watertube boiler firing a coal- 
water slurry. Volume 2. Data supplement. Final report, 
January 1984-March 1985, 11:36737 (R;US) 


Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
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Oil Burners 
Environmental assessment of an enhanced-oil-recovery steam 
generator equipped with a low-NOx burner. Volume 2. Data 
supplement. Final report, January 1984-January 1985, 
11:36736 (R;US) 
Operation 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
Service Life 
Creep life assessment techniques for fossil power plant boiler 
pressure parts (And related parts, such as headers, welds), 
11:35829 (RA;US) 
Valves 
Liquid level detector, 11:36564 (P;US) 
Water 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BONES 
See SKELETON 
BONNER SPHERE DETECTORS 
Spectra Unfolding 
SPUNIT, a computer code for multisphere unfolding, 11:36621 
(BA;US) 
BONNEVILLE POWER ADMINISTRATION 
Research 
BPA-funded resident fish and wildlife projects: annual review. 
Fiscal year 1985. Annual project presentation, January 14-16, 
1986, Holiday Inn, Spokane, Washington, 11:35660 (R;US) 
Division of Fish and Wildlife Programs, 1985, 11:36089 (R;US) 
BORANES 
Hydrolysis 
Energies of organic compounds. Final report, 11:36443 (R;US) 
BORATES 
Specific compounds, except those of significance to energy reserach 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Rheology of tetraphenylborate precipitate slurry, 11:35607 
(BA;US) 
BORON 
Isotope Ratio 
Isotopic ratio measurements with ICP-MS, 11:36398 (R;US) 
BORON 10 TARGET 
Neutron Reactions 
Cross sections for neutron-producing reactions induced by 6- 
and 10-MeV neutrons incident on B and ™B, 11:37092 
(R;US) 
BORON 11 TARGET 
Neutron Reactions 
Cross sections for neutron-producing reactions induced by 6- 
and 10-MeV neutrons incident on B and ™B, 11:37092 
(R;US) 
BORON IONS 
Beam Production 
Formation of negative ions by charge transfer: He to Cl” , 
11:36995 (J;US) 
BOROSILICATE GLASS 
Waste Forms 
Characteristic properties of conditioned HLW under normal 
and incident disposal conditions, 11:36356 (RA;DE) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
Newton Method 
Sensitivity analysis of boundary value problems: Application to 
nonlinear reaction-diffusion systems, 11:37146 (J;US) 
Sensitivity Analysis 
Sensitivity analysis of boundary value problems: Application to 
nonlinear reaction-diffusion systems, 11:37146 (J;US) 
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BPA 
See BONNEVILLE POWER ADMINISTRATION 


See also HIPPOCAMPUS 
Atrophy 
Positron emission tomography and computed tomography 
assessments of the aging human brain, 11:36818 (J;US) 
Radiation Effects 
Role for the magnetic field in the radiation-induced efflux of 
calcium ions from brain tissue in vitro, 11:36889 (R;US) 
Calcium Ions 
Role for the magnetic field in the radiation-induced efflux of 
calcium ions from brain tissue in vitro, 11:36889 (R;US) 
Positron Computed Tomography 
Maturational changes in cerebral function in infants determined 
by **FDG positron emission tomography, 11:36816 (J;US) 
Positron emission tomography and computed tomography 
assessments of the aging human brain, 11:36818 (J;US) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAZING ALLOYS 
Wettability 
Wetting of molybdenum by commercial brazing filler alloys, 
11:36280 (R;US) 
BREAKWATERS 


See DAMS 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 
Simulation 


Thick target Bremsstrahlung in coupled neutron-photon Monte 
Carlo, 11:37059 (BA;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 
Chemical Composition 
Postflood evaluation of the North Burbank surfactant-polymer 
pilot, 11:35509 (R;US) 
Emission Spectroscopy 


ICP/AES radioactive sample analyses at Pacific Northwest 
Laboratory, 11:35600 (R;US) 
Environmental 
Status of the brine problem in Illinois, 11:35534 (R;US) 
Quantitative Chemical Analysis 
ICP/AES radioactive sample analyses at Pacific Northwest 
Laboratory, 11:35600 (R;US) 
BROMIDES 
Reaction 


Kinetics 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 
Environmental 


for multicomponent systems, 11:36783 (R;US) 
Toxicity 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 
BROMINATED ALIPHATIC HYDROCARBONS 
See also METHYL BROMIDE 
Chemical Preparation 
Bridged ferrocenes. 9. Lithiation and 
1,1'-trimethyleneferrocene, 11:36456 (J;US) 
BROMINE COMPOUNDS 
See also BROMIDES 


reactions of 


Spectra 
Polarized-x-ray: ion studies of graphite intercalated- 
bromine compounds, 11:36376 (J;US) 


Radionuclide Kinetics 
Cigarette smoke and plutonium, 11:36873 (RA;US) 

BRONCHOGENIC CARCINOMA 

See RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN HIGH FLUX BEAM REACTOR 

See HFBR REACTOR 
BUCKLING (STRUCTURAL) 

See DEFORMATION 
BUILDINGS 


See also COMMERCIAL BUILDINGS 
OFFICE BUILDINGS 


PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Air Flow 
Description and preliminary validation of a model for natural 
convection heat and air transport in passive solar buildings, 
11:35801 (BA;US) 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Scale model simulation of building air flow: Comparison with 
REPEAT facility, 11:36160 (BA;US) 
Attached Greenhouses 
The effect of plants on sunspace passive solar heating, 11:35797 
(BA;US) 
Cooling 
Natural-ventilation cooling of buildings. Final report, May 
1981-September 1984, 11:36128 (R;US) 


A very low-cost artificial sky for daylighting model analysis, 
11:36159 (BA;US) 

SERI daylight protractors for clear and overcast skies, 
11:35682 (BA;US) 


Dehumidification 
Dessicant enhanced nocturnal radiation - A new passive 
cooling concept, 11:35795 (BA;US) 
Energy Management Systems 
Introduction to digital logic systems for energy monitoring and 
control systems, 11:36129 (R;US) 
Geothermal Space Heating 
Geothermal heating retrofit at the Utah State Prison Minimum 
Security Facility. Final report, March 1979-January 1986, 
11:35822 (R;US) 
Geothermal Water Heating 
Geothermal heating retrofit at the Utah State Prison Minimum 
Security Facility. Final report, March 1979-January 1986, 
11:35822 (R;US) 
Heat Transfer 
Description and preliminary validation of a model for natural 
convection heat and air transport in passive solar buildings, 
11:35801 (BA;US) 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 


A simplified lumen input method for predicting daylight in 
buildings, 11:35681 (BA;US) 
Leak Testing 
Low-frequency measurement of leakage in enclosures, 11:36641 
(J;US) 


Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Natural Convection 
Model for thermally driven heat and air transport in passive 
solar buildings, 11:35808 (J;US) 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Scale model simulation of building air flow: Comparison with 
REPEAT facility, 11:36160 (BA;US) 
The influence of geometry on natural convection in buildings, 
11:35798 (BA;US) 
Net 
Measurement of fenestration net energy performance 
considerations leading to development of the mobile window 
thermal test (MoWiTT) facility, 11:36169 (BA;US) 
Passive Solar Heating Systems 
Model for thermally driven heat and air transport in passive 
solar buildings, 11:35808 (J;US) 
Roof Ponds 
Roofponds ten years later: A critique of the DOE report by 
Rockwell International, 11:35802 (BA;US) 
Solar Air Conditioning 
Dessicant enhanced nocturnal radiation - A new passive 
cooling concept, 11:35795 (BA;US) 
Solar Space Heating 
Passive vapor transport solar heating systems, 11:35803 
(BA;US) 
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BUILDINGS 
Solar Space Heating 


The effect of plants on sunspace passive solar heating, 11:35797 
(BA;US) 

Thermal stratification in direct gain passive heating systems 
with variable heating of the floor and one vertical wall, 
11:35799 (BA;US) 

Solar Water Heating 

Passive vapor transport solar heating systems, 11:35803 

(BA;US) 
Thermal Insulation 

Research on buildings’ general quality of insulation, 11:36146 

(R;DE) 
Vi 


entilation 
Natural-ventilation cooling of buildings. Final report, May 
1981-September 1984, 11:36128 (R;US) 
Windows 
Materials for electrochromic windows, 11:36170 (BA;US) 
Optical frequencies free electron scattering studies on 
electrochromic materials for variable reflectivity windows, 
11:36172 (BA;US) 
BURNER FUEL OIL 
See HEATING OILS 
BURSA OF FABRICIUS 
See BIRDS 


Exhaust Gases 
Emissions characterization of two methanol-fueled transit 
buses. Final report, April-September 1985, 11:36229 (R;US) 
Methanol Fuels 
Emissions characterization of two methanol-fueled transit 
buses. Final report, April-September 1985, 11:36229 (R;US) 
BUTADIENE 
Laser Radiation 
Proton-transfer laser. Dual wavelength lasing action in binary 
dye mixtures involving 3-hydroxyflavone, 11:36533 (J;US) 
BUTANE 
Chemical Reactions 
Bridged ferrocenes. 9. Lithiation and subsequent reactions of 
1,1’-trimethyleneferrocene, 11:36456 (J;US) 


Chemical kinetics of the high pressure oxidation of n-butane 
and its relation to engine knock, 11:35538 (J;US) 
Phase Studies 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
BUTANOIC ACID 
See BUTYRIC ACID 
BUTANOLS 


Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report No. 2, 11:35652 (R;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ACID 
Esterification 
Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report No. 2, 11:35652 (R;US) 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also DRESDEN-2 REACTOR 
GE STANDARD REACTOR 
HUMBOLDT BAY REACTOR 
OLKILUOTO REACTOR 


PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 


Containment Systems 

ESF collection effectiveness: A study in fine particle dynamics, 
11:35986 (BA;US) 

Failure mechanisms of LWR steel containment buildings 
subject to severe accident loadings, 11:35862 (R;US) 

Leakage potential through mechanical ions in a severe 
accident environment, 11:35863 (R;US) 

Program plan for the investigation of vent-filtered containment 
conceptual designs for light water reactors, 11:35955 (R;US) 

Review of the severe accident risk reduction program 
(SARRP) containment event trees, 11:35968 (R;US) 


ERA-11/16 / 84S 


Control Elements 

Optimal control of a boiling Water reactor in load-following 

via multilevel methods, 11:35865 (J;US) 
Engineered Safety Systems 

Operational safety reliability program approach with 
recommendations for further development and evaluation, 
11:35967 (R;US) 

Feedwater 
Techniques for determining the radiological impacts of 
hydrogen water chemistry, 11:35923 (R;US) 
Fuel Cycle 
Benefit of extended burnup in fuel cycle cost, 11:35864 (R;US) 
Fuel Rods 

Investigation of water-logged spent fuel rods under dry storage 

conditions, 11:35602 (R;US) 
Ice Condensers 

ESF collection effectiveness: A study in fine particle dynamics, 

11:35986 (BA;US) 
In-Service Inspection 

Development and validation of a real-time SAFT-UT system 

for inservice inspection of LWRs, 11:35951 (RA;US) 
Leak Detectors 

NDE of stainless steel and on-line leak monitoring of LWRs, 

11:35952 (RA;US) 
Loss of Coolant 

Parametric study on rewetting velocities obtained with a two- 

dimensional heat conduction code, 11:35866 (J;NL) 
Optimal Control 

Optimal control of a boiling water reactor in load-following 

via multilevel methods, 11:35865 (J;US) 
Performance 

Disparities in nuclear power plant performance in the United 
States and the Federal Republic of Germany, 11:35858 
(R;US) 

Pipes 

Aging degradation of cast stainless steel, 11:35946 (RA;US) 

BWR pipe crack and weld clad overlay studies, 11:35945 
(RA;US) 

Degraded piping program - phase II progress, 11:35939 

;US) 

Fracture analysis of welded type 304 stainless steel pipe using 
limit load and j-integral techniques, 11:35942 (RA;US) 

Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 

NDE of stainless steel and on-line leak monitoring of LWRs, 
11:35952 (RA;US) 

Outline of nuclear piping research conducted in Italy, 11:35940 
(RA;US) 

Piping fracture mechanics data base, 11:35943 (RA;US) 

Piping research in Japan, 11:35941 (RA;US) 

Pressure Vessels 

Cavity monitoring of pressure vessels, 11:35938 (RA;US) 

Development of a viscoplastic dynamic fracture mechanics 
treatment for crack arrest predictions in a PTS event, 
11:35932 (RA;US) 

Elastodynamic fracture analysis of large crack-arrest 
experiments, 11:35931 (RA;US) 

HSST crack-arrest studies overview, 11:35929 (RA;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) . 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:35935 (RA;US) 

LWR-PV surveillance dosimetry improvement program 
overview, 11:35937 (RA;US) 

Pressurized-thermal-shock experiments: PTSE-1 results and 
PTSE-2 plans, 11:35933 (RA;US) 

Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:35953 (RA;US) 

Radiation sensitivity and annealing parameter studies, 11:35936 
(RA;US) 

Reactor vessel cladding separate effects studies, 11:35934 
(RA;US) 

Wide plate crack arrest testing, 11:35930 (RA;US) 
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Primary Coolant Circuits 

Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) 

Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:35953 (RA;US) 

Uniqueness of boiling water reactor primary water chemistry. 
Final report, October 1985-March 1986, 11:35860 (R;US) 

Radiation Protection 

Techniques for determining the radiological impacts of 

hydrogen water chemistry, 11:35923 (R;US) 
Radioisotopes 
Iodine spiking. Final report, 11:35856 (R;US) 
Reactor Accidents 

ESF collection effectiveness: A study in fine particle dynamics, 
11:35986 (BA;US) 

Reactor Cores 

Iodine spiking. Final report, 11:35856 (R;US) 

Optimal control of a boiling water reactor in load-following 
via multilevel methods, 11:35865 (J;US) 

Reactor Materials 

EPRI database for environmentally assisted cracking 
(EDEAC), 11:35854 (R;US) 

Predicted irradiation effects on alloy aging kinetics, 11:35861 
(R;US) 

Reactor Operation 

Operational safety reliability program approach with 
recommendations for further development and evaluation, 
11:35967 (R;US) 

Reactor Safety 

Aging degradation of cast stainless steel, 11:35946 (RA;US) 

BWR pipe crack and weld clad overlay studies, 11:35945 
(RA;US) 

BWR plant analyzer development at BNL, 11:35981 (BA;US) 

Cavity monitoring of pressure vessels, 11:35938 (RA;US) 

Degraded piping program - phase II progress, 11:35939 
(RA;US) 

Development of a viscoplastic dynamic fracture mechanics 
treatment for crack arrest predictions in a PTS event, 
11:35932 (RA;US) 

Development and validation of a real-time SAFT-UT system 
for inservice inspection of LWRs, 11:35951 (RA;US) 

Elastodynamic fracture analysis of large crack-arrest 
experiments, 11:35931 (RA;US) 

Fracture analysis of welded type 304 stainless steel pipe using 
limit load and j-integral techniques, 11:35942 (RA;US) 

HSST crack-arrest studies overview, 11:35929 (RA;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:35935 (RA;US) 

LWR-PV surveillance dosimetry improvement program 
overview, 11:35937 (RA;US) 

Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 

NDE of stainless steel and on-line leak monitoring of LWRs, 
11:35952 (RA;US) 

Piping fracture mechanics data base, 11:35943 (RA;US) 

Piping research in Japan, 11:35941 (RA;US) 

Pressurized-thermal-shock experiments: PTSE-1 results and 
PTSE-2 plans, 11:35933 (RA;US) 

Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:35953 (RA;US) 

Radiation sensitivity and annealing parameter studies, 11:35936 
(RA;US) 

Reactor vessel cladding separate effects studies, 11:35934 
(RA;US) 

Wide plate crack arrest testing, 11:35930 (RA;US) 


Review of light water reactor regulatory requirements. 
Assessment of selected regulatory requirements that may 
have marginal importance to risk. Volume 2, 11:35859 
(R;US) 

Risk Assessment 

Review of the severe accident risk reduction program 

(SARRP) containment event trees, 11:35968 (R;US) 


Operational safety reliability program approach with 
recommendations for further development and evaluation, 
11:35967 (R;US) 

Spent Fuels 
Decay heat measurements and predictions of BWR spent fuel, 
11:35857 (R;US) 
BWR 
6 TYPE REACTORS 
See GE STANDARD REACTOR 
BYRON-1 REACTOR 
Byron, Illinois, USA 
Outages 
Analysis of allowed outage times at the Byron Generating 
Station, 11:35965 (R;US) 
BYRON-2 REACTOR 
Byron, Illinois, USA 
Outages 

Analysis of allowed outage times at the Byron Generating 

Station, 11:35965 (R;US) 


C CODES 
Interfacing a coordinate digitizer to a VAX with an IBM PC- 
based interactive system, 11:37241 (R;US) 
C-2260 RESONANCES 
See LAMBDA C PLUS 
CABLES 
See also ELECTRIC CABLES 
Pulses 
New solution of the problem of EMP coupling on cables over 
ground of finite conductivity, 11:36627 (R;US) 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 
Biological Accumulation 
Pollutant distribution in the soil by earthworms (Lumbricus 
terrestris). Pt. 1 and 2. Pt. 1: Lead, chromium, cobalt, nickel 
and cadmium enrichment in earthworm casts and earthworm 
tissues. Pt. 2: Vertical transport of the elements lead, 
chromium, cobalt, nickel and cadmium by earthworms, 
11:36863 (R;DE;In German) 
Environmental Transport 
Attenuation capacity of western North Dakota overburden 
sediments. Final report, 11:35459 (R;US) 
Groundwater mass and equilibrium chemistry model 
for multicomponent systems, 11:36783 (R;US) 
Toxicity 
Pulmonary changes resulting from subchronic exposure to 
cadmium chloride aerosol, 11:36876 (J;US) 
Translocation 
Pollutant distribution in the soil by earthworms (Lumbricus 
terrestris). Pt. 1 and 2. Pt. 1: Lead, chromium, cobalt, nickel 
and cadmium enrichment in earthworm casts and earthworm 
tissues. Pt. 2: Vertical transport of the elements lead, 
chromium, cobalt, nickel and cadmium by earthworms, 
11:36863 (R;DE;In German) 
CADMIUM COMPOUNDS 
See also CADMIUM TELLURIDES 
Absorption Spectra 
Wave packet theory of the three body photodissociation of 
cadmium dimethyl, 11:36956 (J;US) 
Dissociation 
Wave packet theory of the three body photodissociation of 
cadmium dimethyl, 11:36956 (J;US) 
CADMIUM SULFIDE SOLAR CELLS 
Electrical Properties 
EBIC studies of junction formation and the role of oxygen in 
thin-film CdS/CulnSe, solar cells, 11:35737 (RA;US) 
Materials 
Charge transport studies in CulnSe2 thin films, 11:35745 
(RA;US) 
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Single crystal CdTe solar cells, 11:35727 (RA;US) 
Performance 


Single crystal CdTe solar cells, 11:35727 (RA;US) 
CADMIUM TELLURIDES 
Diffusion 
In-situ interdiffusion measurements in HgTe-CdTe 
superlattices, 11:36354 (R;US) 
Lattice Parameters 
Lattice parameter anomaly in an MOCVD CdTe epitaxial 
layer grown on a GaAs substrate, 11:36355 (R;US) 


Superlattices : 
In-situ interdiffusion measurements in HgTe-CdTe 
superlattices, 11:36354 (R;US) 


Density 
Computed tomography of coals. Quarterly technical progress 
report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 
Flotation 
Characterization of coal surfaces. Technical progress report, 21 
February-20 May 1986 (Wax coated particles), 11:35476 
(R;US) 
Infrared Spectra 
Chemistry and structure of coals: Evaluation of chemistry and 
reactions of fine particles by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 


Atom-Atom Collisions 
Formation of H~ by charge transfer in alkaline-earth vapors, 
11:36986 (J;US) 
Environmental Transport 
Attenuation capacity of western North Dakota overburden 
sediments. Final report, 11:35459 (R;US) 


Solar-Geophysical Data Number 498, February 1986. Part 1 
(prompt reports). Data for January 1986, December 1985, 
and late data, 11:36925 (R;US) 

Solar-Geophysical Data Number 495, November 1985. Part 1 
(prompt reports). Data for October 1985, September 1985, 
and late data, 11:36919 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 1 
(prompt reports). Data for December 1985, November 1985, 
and late data, 11:36921 (R;US) 

Removal 
Demetallization of coal liquid residuum, 11:35422 (R;US) 
CALCIUM HYDROXIDES 
Chemical 


Preparation 
Comparative costs of flue gas desulfurization. Advantages of 
pressure hydrated lime injection, 11:35455 (R;US) 
CALCIUM SULFATES 
Decomposition 


Combustion of calcium-exchanged coal. Tenth quarterly 
report, 11:35486 (R;US) 
CALIFORNIUM CHLORIDES 


Spectra 
ic susceptibility of CfCls and its dependence on crystal 
structure (CfCls), 11:36413 (R;US) 
Crystal-Phase Transformations 
Magnetic susceptibility of CfCl; and its dependence on crystal 
structure (CfCls), 11:36413 (R;US) 


Magnetic susceptibility of CfCls and its dependence on crystal 
structure (CfCls), 11:36413 (R;US) 
CALIFORNIUM FLUORIDES 
Crystal Structure 
Transformation of monoclinic CfBrs to orthorhombic CfBrs by 
the application of pressure, 11:36474 (J;US) 
CALORIMETERS 
Design 
Measuring assembly for a primary standard absorbed dose 
calorimeter, 11:36610 (R;GB) 
CALUTRONS 
See ELECTROMAGNETIC ISOTOPE SEPARATORS 
CANADA 
Energy Conservation 
Petroleum conservation in Western European and North 
American households, 11:36157 (J;DE;In German) 
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Households 
Petroleum conservation in Western European and North 
American households, 11:36157 (J;DE;In German) 
CANCER 
See NEOPLASMS 
CANISTERS 
See CONTAINERS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPACITORS 
Calorimetry 
Calorimetric measurements of the "equivalent series resistance” 
of low-loss, high repetition rate pulse discharge capacitors, 
11:36635 (R;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 


CARBON BLACK 
GRAPHITE 


Density 
Isochronal and isothermal studies of density decrease in heat 
treated glass-like carbon, 11:36358 (R;US) 
Heat Treatments 
Isochronal and isothermal studies of density decrease in heat 
treated glass-like carbon, 11:36358 (R;US) 
Interstitials 
Interstitials in graphite and disordered carbons, 11:36380 (J;US) 
Phonons 
Calculation of anharmonic phonon couplings in C, Si, and Ge, 
11:36292 (J;US) 
Photochemistry 
Limitations on the efficiency of the solar photoreduction of 
carbon. Final report, June 1982-May 1985, 11:35706 (R;US) 
Production 
Production of a clean carbon fuel derived from coal for use in 
stationary and mobile heat engines (HYDROCARB process 
for production of CARBOLINE or carbon), 11:36231 
(R;US) 
CARBON 12 
Isotope Effects 
Sigma bands in the near-ultraviolet absorption spectrum of 
12C%4S,, 11:36436 (J;US) 
CARBON 12 REACTIONS 
Inelastic Scattering 
Effective moment of inertia in °°Ce and '°La, 11:37100 
(R;FR) 
CARBON 12 TARGET 
Antiproton Reactions 
Dynamics of low-energy antiproton annihilation in nuclei as 
inferred from inclusive proton and pion measurements, 
11:37094 (J;US) 
CARBON 13 TARGET 
Proton Reactions 
Experiment to measure Delta I = O parity mixing in ‘*N. 
Progress report, 11:37091 (R;US) 
Sensitivity of p/sub pol/+A/sub pol/ elastic spin observables 
to relativistic aspects of nuclear structure, 11:37093 (J;US) 
CARBON BLACK 
Microstructure 
Structure of porous materials from small-angle X-ray 
scattering, 11:36388 (BA;US) 
X-Ray Diffraction- 
Structure of porous materials from small-angle X-ray 
scattering, 11:36388 (BA;US) 
CARBON DIOXIDE 
Chemical Reactions 
Bridged ferrocenes. 9. Lithiation and subsequent reactions of 
1,1’-trimethyleneferrocene, 11:36456 (J;US) 
Carbon-catalyzed exchange between carbon dioxide and 
potassium carbonate at 500-1000 K, 11:36439 (J;GB) 


Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
Critical Pressure 
Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
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Critical Temperature 
Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
Density 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
Formation Heat 
Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
Mi 


ethanation 

[Ligand intermediates in metal catalyzed reactions]. Progress 
report, 11:36445 (R;US) 

Chemistry and uses of carbon dioxide. Final report, 11:36418 

(R;US) 

Phase Diagrams 

Chemistry and uses of carbon dioxide. Final report, 11:36418 

(R;US) 
Solvent Properties 

Organic chemistry in supercritical fluid solvents: 
photoisomerization of trans-stilbene (Supercritical CO2), 
11:36460 (R;US) 

Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 

Supercritical fluid chromatography/supersonic jet 

spectroscopy. Progress report, February 1-April 30, 1986, 
11:36395 (R;US) 
State 

Transport and relaxation processes in supercritical fluids. 

Technical progress report, 11:36416 (R;US) 
Uses 

Chemistry and uses of carbon dioxide. Final report, 11:36418 

(R;US) 
Vapor Pressure 

Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 

Vaporization Heat 
Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
Vibrational States 
Infrared diode laser probes of photofragmentation products: 
bending excitation in CO. produced by excimer laser 
photolysis of pyruvic acid, 11:36466 (J;NL) 


Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
CARBON DIOXIDE INJECTION 
Sweep Efficiency 
Effects of horizontal wellbore injection versus point-source 
injection on the recovery of oil by CO, (Live source vs 
point source), 11:35507 (R;US) 
CARBON DIOXIDE LASERS 
Radiation Sources 
Efficient second-harmonic generation of 10 micrometer 
radiation in aoe 11:36519 (R;US) 
CARBON IONS 
Beam Neutralization 
Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 
Beam Production 
Formation of negative ions by charge transfer: He™ to Cl" , 
11:36995 (J;US) 
CARBON MONOXIDE 


Adsorption 
Coadsorption studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 
Air Pollution 
Test of a theoretical commuter exposure model to vehicle 
exhaust in traffic, 11:36720 (R;US) 
Air Pollution Monitors 
National Performance Audit Program: ambient air audits of 
analytical proficiency - 1984, 11:36692 (R;US) 
Biochemical Reaction Kinetics 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 


Chemisorption 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 
Desorption 
studies on transition metals. Final report, January 


Coadsorption 
1983-December 1985, 11:36954 (R;US) 
Exposure 


Pathway 
Measuring human exposure to carbon monoxide in 
Washington, DC, and Denver, Colorado during the Winter 
of 1982-1983, 11:36865 (R;US) 
Hydrogenation 
Chemical trapping of CO/He surface species, 11:35420 (R;US) 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 
Methanation 
[Ligand intermediates in metal catalyzed reactions]. Progress 
report, 11:36445 (R;US) 
Catalytic hydrogenation of carbon monoxide. Progress 


Samet 15, 1985-September 14, 1986, 11:36415 (R;US) 
Reduction 


Stoichiometric CO reduction by metal carbonyls. 
Annual report, December 1984-November 1985, 11:35642 
(R;US) 

Toxicity 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 
CARBON STEELS 
See also STEEL-ASTM-A106 
Heat Treatments 

Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 11:36271 
(R;US) 

Mechanical 


Properties 
ign of strong, ductile, HSLA and dual phase steels, 
11:36270 (R;US) 
Microstructure 
Design of strong, ductile, HSLA and dual phase steels, 
11:36270 (R;US) 


ign of strong, ductile, HSLA and dual phase steels, 
11:36270 (R;US) 
CARBON SULFIDES 
Excited States 
Sigma bands in the near-ultraviolet absorption spectrum of 
123C%S,, 11:36436 (J;US) 
Ultraviolet Spectra 
Sigma bands in the near-ultraviolet absorption spectrum of 
122C%S,, 11:36436 (J;US) 
CARBONYLS : 
Only for compounds of metals with carbonyl radicals. 
Redox Reactions 


Stoichiometric CO reduction by supported metal carbonyls. 
Annual report, December 1984-November 1985, 11:35642 
(R;US) 

CARBOXYLIC ACIDS 
See also MONOCARBOXYLIC ACIDS 
Chemical Preparation 
Bridged ferrocenes. 9. Lithiation and subsequent reactions of 
1,1'-trimethyleneferrocene, 11:36456 (J;US) 


Photochemistry 
Photochemistry of acrylic acid) complexes: 
photogeneration and photolysis of an alkyl-copper 
intermediate, 11:36461 (J;US) 


Risk Assessment 
Implicit valuation of environmental cancer by US regulatory 
agencies, 11:36087 (R;US) 


Risk Assessment 
Limitations of risk assessment models, 11:36860 (RA;US) 





CASCADE SOLAR CELLS 
Electrical Properties 


CASCADE SOLAR CELLS 
Electrical Properties 
Advanced high efficiency III-V photovoltaic cells, 11:35714 
(RA;US) 
F 


‘abrication 
Advanced high efficiency III-V photovoltaic cells, 11:35714 
(RA;US) 
New approaches for high efficiency solar cells by MOCVD, 
11:35728 (RA;US) 


Programs , 

High efficiency AlGaAs/GaAs -tunnel-junction 
cascade and point contact concentrator cells, 11:35724 
(RA;US) 

New approaches for high efficiency solar cells by MOCVD, 
11:35728 (RA;US) 

CAST IRON 
Fracture Mechanics 
Fracture mechanics approach to spent nuclear fuel 
transportation cask design, 11:36504 (R;US) 
CATALYSTS 
See also ELECTROCATAL) 3TS 
Chemical Composition 
Catalysts for carbon and coal gasification, 11:35434 (P;US) 
Chemical Preparation 

Multifunctional cobalt-zeolite catalysts for Fischer-Tropsch 
synthesis, 11:35641 (R;DE;In German) 

Surface chemistry of model Co-Mo catalysts supported on 
planar y-AlzOs. Quarterly technical progress report, March 
1-May 31, 1986 (Mo-Co/y-AlOs), 11:36417 (R;US) 

Deactivation 

Control of catalyst deactivation with ammonia. Quarterly 

report, March 1, 1986-May 31, 1986, 11:35419 (R;US) 
Evaluation 

Durability evaluation of aftermarket catalysts. Technical 

report, 11:36230 (R;US) 
Structural Chemical Analysis 

Surface chemistry of model Co-Mo catalysts supported on 
planar y-AlOs. Quarterly technical progress report, March 
1-May 31, 1986 (Mo-Co/y-AlOs), 11:36417 (R;US) 

CATALYTIC CONVERTERS 


Durability evaluation of aftermarket catalysts. Technical 
report, 11:36230 (R;US) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
Beam Neutralization 
Generation of vibrationally excited H2 molecules by H* 2 wall 
collisions, 11:36985 (J;US) 
Beam Production 
Formation of negative ions by charge transfer: He~ to Cl , 
11:36995 (J;US) 
CDC COMPUTERS 
Vector Processing 
Vectorization of rt and diffusion computations on the 
CDC Cyber 205, 11:35899 (BA;US) 


Si Semiconductor Detectors 
Silicon vertex detector for CDF, 11:36605 (R;US) 
CEILINGS 
Seismic Effects 
Suspended ceiling system survey and seismic bracing 
recommendations for Lawrence Livermore National 
Laboratory, 11:36898 (R;US) 


Supports 
Suspended ceiling system survey and seismic bracing 
recommendations for Lawrence Livermore National 
Laboratory, 11:36898 (R;US) 
CELL CYCLE 
Kinetics 
Cytokinetic analysis of the cell cycle kinetics following acute 
hyperthermia, 11:36846 (D;US) 
CELL MEMBRANES 
Pathological Changes 
In vitro biologic toxicity of native and surface-modified silica 
and kaolin, 11:36880 (J;US) 
CELL TRANSFORMATIONS 
See also ONCOGENIC TRANSFORMATIONS 
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Biochemistry 

Viruses of eukaryotic green algae. Progress report, August 1, 

1984-March 1, 1986, 11:36802 (R;US) 
CELL WALL 
Molecular Structure 
Highly crystalline cellulose from Rhizoclonium 
hieroglyphicum, 11:36808 (J;US) 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE 
Crystal Structure 
Highly crystalline cellulose from Rhizoclonium 
hieroglyphicum, 11:36808 (J;US) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
Biological Radiation Effects 

Microwave effects on CNS: a histopathologic, ultrastructural, 

and autoradiographic study. Final report, 11:36884 (R;US) 
CENTRAL RECEIVERS 
Commercialization 

Solar thermal central receiver integrated commercialization 
analysis final report. Volume 1, 11:35771 (R;US) 

Solar thermal central receiver integrated commercialization 
analysis. Executive summary, 11:35770 (R;US) 

Solar thermal central receiver integrated commercialization 
analysis. Volume 2. Appendices. Final report, 11:35772 
(R;US) 

Evaluation 

Solar thermal central receiver integrated commercialization 

analysis final report. Volume 1, 11:35771 (R;US) 
Particles 

Optical characterization of solid particle solar central receiver 

materials, 11:35766 (R;US) 
Research Programs 

Proceedings of the solar thermal technology conference, 

11:35768 (R;US) 
CENTRIFUGAL FAST ANALYZERS 
Accuracy 

Development of a simple device for processing whole blood 

samples into measured aliquots of plasma, 11:36630 (R;US) 
Performance 

Development of a simple device for processing whole blood 

samples into measured aliquots of plasma, 11:36630 (R;US) 
CENTRIFUGES 


Small ¢entrifuge test methods and operations: a primer-reader 
with historical anecdotes, 11:36502 (R;US) 
Testing , 
Smal! centrifuge test methods and operations: a primer-reader 
with historical anecdotes, 11:36502 (R;US) 
CERAMICS 
Corrosion 
Degradation of materials in combustion environments, 11:36253 
(R;US) 
Fracture Properties 
Fracture toughness of ceramic materials determined on 
bending specimens with different notch types at room-and 
high temperature, 11:36319 (R;DE;In German) 
Laser-Radiation Heating 
Laser processing of ceramics. Final technical report, June 1, 
1981-November 30, 1985, 11:36320 (R;US) 
Processing 
Laser processing of ceramics. Final technical report, June 1, 
1981-November 30, 1985, 11:36320 (R;US) 
CEREALS 
Solar Drying 
Solar pond heat removal using a submerged heat exchanger, 
11:35815 (BA;CA) 
CERIUM 
Electronic Structure 
Local-density total-energy supercell description of excited-state 
properties of solids: Ce photoemission and inverse 
photoemission spectra, 11:36289 (J;US) 
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Element Abundance 
Rare earth elements in soils from selected areas on the Island 
of Hawaii, 11:36903 (J;US) 
Photoelectron Spectroscopy 
Local-density total-energy supercell description of exciied-state 
properties of solids: Ce photoemission and inverse 
photoemission spectra, 11:36289 (J;US) 
CERIUM 130 
Moment of Inertia 
Effective moment of inertia in Ce and 17°La, 11:37100 
(R;FR) 
CERIUM 144 


Adsorption/filtration pretreatment for F and H Area Effluent 
Treatment Facility (F/H ETF), 11:35591 (R;US) 
CERIUM ALLOYS 
Electronic Structure 
Band description of materials with localizing orbitals, 11:36255 
(R;US) 


Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Entropy 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water s: . Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Free Enthalpy 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Solubility 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 


Ton Collisions 
Cs/transition metal composite surfaces: First principles 
calculations of high Z, low work function systems, 11:36988 
(J;US) 
Systematic investigation of negative ion production from low- 
work function surfaces, 11:36991 (J;US) 
Ionization 
Effects of cesium in the plasma of the surface conversion H™ 
source, 11:36990 (J;US) 
Potentials 
Cs/transition metal composite surfaces: First principles 
calculations of high Z, low work function systems, 11:36988 
(J;US) 
Work Functions 
Cs/transition metal composite surfaces: First principles 
calculations of high Z, low work function systems, 11:36988 
G;US) 
Systematic investigation of negative ion production from low- 
work function surfaces, 11:36991 (J;US) 
Work function dependence of surface produced H™ in the 
presence of a plasma, 11:36992 (J;US) 
CESIUM 137 


Adsorption/filtration pretreatment for F and H Area Effluent 
Treatment Facility (F/H ETF), 11:35591 (R;US) 
CESIUM ISOTOPES 
See also CESIUM 137 
Health Hazards 
Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 


Concentration 
Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 
CETACEANS 
Baseline Ecology 
Design and testing of a new radio-tag for instrumenting large 
whales. Final report, 11:36773 (R;US) 


Effects of oil on the feeding mechanism of the bowhead whale. 


Final report, 11:35531 (R;US) 


CHEMICAL HEAT PUMPS 
Heat Recovery 


Report on studies to monitor the interactions between offshore 
geophysical exploration activities and bowhead whales in the 
Alaskan Beaufort Sea, Fall 1982, 11:36772 (R;US) 

CHARGED-PARTICLE TRANSPORT 
D Codes 
DEPOS: Parametric electron energy deposition module in 
slabs, 11:37119 (J;NL) 
Electric Fields 
Field of a fast, charged particle, 11:36585 (J;US) 
CHARMED MESON RESONANCES 
Decay 
Quark-diagram analysis of two-body charm decays, 11:37041 
(J;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Gasification 

Importance of active sites for char gasification in oxygen (air) 
and carbon dioxide. Annual report, October 1984-September 
1985, 11:35432 (R;US) 

Wet carbonization of lump-size low-rank coals by a novel non- 
slurry approach. Progress report, August-October 1985, 
11:35406 (R;US) 

CHEMICAL EXPLOSIONS 
Detonators 

Evaluation of temperature and heat flux of gasless and gassy 

percussion primers, 11:36647 (R;US) 
Dynamic Loads 

Underground dynamic airblast simulator investigations. Tunnel 
response measurements and theoretical analyses. Technical 
report, 1 November 1983-30 September 1984, 11:36648 
(R;US) 

CHEMICAL EXPLOSIVES 
See also SHAPED CHARGES 
Chemical Preparation 

3-nitro-1,2,4-triazol-5-one, a less sensitive explosive, 11:36649 

(R;US) 
Combustion Products 

Formic acid as a detonation product (CHNO explosives), 

11:36652 (R;US) 
Density 

3-nitro-1,2,4-triazol-5-one, a less sensitive explosive, 11:36649 

(R;US) 
Detonations 

3-nitro-1,2,4-triazol-5-one, a less sensitive explosive, 11:36649 
(R;US) 

Formic acid as a detonation product (CHNO explosives), 
11:36652 (R;US) 

Formation Heat 

3-nitro-1,2,4-triazol-5-one, a less sensitive explosive, 11:36649 

(R;US) 
Mathematical Models 

Hot-spot model for calculating the threshold for shock 

initiation of pyrotechnic mixtures, 11:36654 (R;US) 
Mixtures 

Hot-spot model for calculating the threshold for shock 

initiation of pyrotechnic mixtures, 11:36654 (R;US) 
Physical 
3-nitro-1,2,4-triazol-5-one, a less sensitive explosive, 11:36649 
(R;US) 
Pressure Effects 
Energy and Technology Review, 11:36237 (R;US) 
Sensitivity 

3-nitro-1,2,4-triazol-5-one, a less sensitive explosive, 11:36649 

(R;US) 
Stability 

3-nitro-1,2,4-triazol-5-one, a less sensitive explosive, 11:36649 
(R;US) 

CHEMICAL HEAT PUMPS 
Coefficient of Performance 

Working mixtures for industrial chemical heat pumps, 11:36168 

(BA;US) 
Heat Recovery 

Working mixtures for industrial chemical heat pumps, 11:36168 

(BA;US) 
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Working Fluids 


Working Fluids 
Working mixtures for industrial chemical heat pumps, 11:36168 
(BA;US) 
CHEMICAL INDUSTRY 
Industrial Wastes 
Superfund Record of Decision (EPA Region 1): Nyanza 
Chemical Waste Dump site, Ashland, Massachusetts, 
September 1985. Final report, 11:36759 (R;US) 
Risk Assessment 
Risk assessment lesson of Bhopal, 11:36088 (R;US) 
CHEMICAL LASERS 
Performance 
Single laser thermal lens detector for microbore liquid 
chromatography based on high-frequency modulation, 
11:36401 (J;US) 
Uses 
Single laser thermal lens detector for microbore liquid 
chromatography based on high-frequency modulation, 
11:36401 (J;US) 
CHEMICAL PLANTS 
Air Pollution Abatement 
Chemical-processing plants, summary report for technical 
support in development of a revised ozone state 
implementation plan for Memphis, Tennessee. Final report, 
11:36669 (R;US) 
Industrial Wastes 
Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, Howell Township, New Jersey, September 1985. 
Final report, 11:36764 (R;US) 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Isotope Effects 
Gas-phase reactions with ethylene and hydrogen sulfide of 
tritium atoms thermalized after nuclear recoil, 11:36473 
GUS) 
CHEMICAL REACTIONS 


See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
METHANATION 
OXIDATION 
PHOTOCHEMICAL REACTIONS 
POLYMERIZATION 


Chemistry and structure of coals: Evaluation of chemistry and 
reactions of fine by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 

Pressure Control 


and structure of coals: Evaluation of chemistry and 
reactions of fine particles by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 
T Control 


‘emperature 
Chemistry and structure of coals: Evaluation of chemistry and 
reactions of fine particles by Diffuse Reflectance Infrared 

Spectroscopy, 11:35454 (BA;US) 
CHEMICAL REACTORS 


- _ solid suspension in a stirred precipitator, 11:35576 
Energy Conservation 
Preliminary results of in situ AlsS, preparation in MgCl-NaCl- 
KCl eutectic melt, 11:36314 (J;US) 
Environmental Effects 
On-line sampling and analysis at the University of Minnesota- 
Duluth coal gasifier, 11:35398 (RA;US) 
Fluidized Beds 
Energy recovery by gasification of agricultural and forestry 
wastes in fluidized bed reactors and in moving bed reactors 
with internal recycle of pyrolysis gas; process 
and reactor modelling. Final report, 11:35696 (R;DE) 
Mathematical Models 
Energy recovery by gasification of agricultural and forestry 
wastes in fluidized bed reactors and in moving bed reactors 
with internal recycle of pyrolysis gas; process 
and reactor modelling. Final report, 11:35696 (R;DE) 
CHEMICAL SPELLS 
Remedial Action 
Ambient monitoring for PCB after remedial clean’ 
landfills in the Bloomington, Indiana area, 11:36 


of two 
(R;US) 
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CHEMICAL WASTES 


Biodegradation of hazardous chemical wastes. Completion 
report, 11:36195 (R;US) 
Waste Processing 
Superfund Record of Decision (EPA Region 1): Nyanza 
Chemical Waste Dump site, Ashland, Massachusetts, 
September 1985. Final report, 11:36759 (R;US) 


See also ATMOSPHERIC CHEMISTRY 
WATER CHEMISTRY 


Research Programs 
Chemistry research resource. Progress report, April 1986, 
11:36392 (R;US) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 
Resolution 
Method to measure the vsub(j:)e elastic scattering by 
Cherenkov effect in water, 11:36609 (R;FR;In French) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHESAPEAKE BAY 
Sediments 
Trace elements and their associations in sediments over the 
Hampton Roads Harbor and lower Chesapeake Bay area. 
Final report, 11:36778 (R;US) 
CHICKENS 
On 
Lack of effect of weak low frequency electromagnetic fields 
on chick embryogenesis, 11:36893 (J;GB) 
CHINA CLAY 
See KAOLIN 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 


See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 


CHLORELLA 
Cell Transformations 
Viruses of eukaryotic green algae. Progress report, August 1, 
1984-March 1, 1986, 11:36802 (R;US) 
CHLORIDES 
See also CALIFORNIUM CHLORIDES 


POTASSIUM CHLORIDES 
ZINC CHLORIDES 


Environmental Transport 
Groundwater mass transport and equilibrium chemistry model 
for multicomponent systems, 11:36783 (R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
Biochemical Reaction Kinetics 
Toxicokinetics and dose, 11:36858 (RA;US) 
Inhalation 
Inhalation exposure in the home to volatile organic 
contaminants of drinking water (Trichloroethylene), 
11:36713 (R;US) 
Toxicity 
Toxicokinetics and dose, 11:36858 (RA;US) 
CHLORINATED AROMATIC HYDROCARBONS 
Air Pollution M 
Ambient monitoring for PCB after remedial cleanup of two 
landfills in the Bloomington, Indiana area. 11:36722 (R;US) 
Chemical Spills 
Ambient monitoring for PCB after remedial cleanup of two 
landfills in the Bloomington, Indiana area, 11:36722 (R;US) 
Concentration 


Polychlorinated biphenyl! hazards to fish, wildlife, and 
invertebrates: a synoptic review, 11:36867 (R;US) 
Toxicity 
Polychlorinated biphenyl hazards to fish, wildlife, and 
invertebrates: a synoptic review, 11:36867 (R;US) 
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CHLORINE 
Atmospheric Chemistry 
Hydrolysis of chlorine nitrate and its possible atmospheric 
significance, 11:36431 (J;US) 
Atom-Molecule Collisions 
Reaction dynamics of electronically excited alkali atoms with 
simple molecules, 11:36951 (R;US) 
Hydrolysis 
Hydrolysis of chlorine nitrate and its possible atmospheric 
significance, 11:36431 (J;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE IONS 
Beam Production 
Formation of negative ions by charge transfer: He™ to Cl" , 
11:36995 (J;US) 
Energy Levels 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
CHLOROPLASTS 
Photochemical Reactions 
Mechanism of the photochemical activity of isolated 
chloroplasts. VII. Inactivation of a photoact by dilute 
ferricyanide ions, 11:36882 (J;US) 
CHO CELLS 
Temperature Effects 
Cytokinetic analysis of the cell cycle kinetics following acute 
hyperthermia, 11:36846 (D;US) 
CHOLINE 
Phase Transformations 
Electron microscopic observation of LE/LC phase transition 
in dipalmitoyl phosphatidylcholine monolayers, 11:36453 
(J;US) 
CHOPPERS (BEAM) 
See BEAM PULSERS 
CHROMIUM 


Glassy (microcrystalline) metal/alloy coatings for corrosion 
protection, 11:36033 (RA;US) 
Resource Conservation 
Technological alternatives for the conservation of strategic and 
critical minerals - cobalt, chromium, manganese, and 
platinum-group metals: a review. Information Circular/1985, 
11:36090 (R;US) 
Uptake 
Chemical extractions of heavy metals in sediments and metal 
uptake by Palaemonetes pugio and mercenaria merenaria. 
Final report, 11:36848 (R;US) 
CHROMIUM 50 TARGET 
Excitation Functions 
Excitation functions derived from proton and deuteron 
measurements on natural chromium, 11:37096 (R;US) 
CHROMIUM 52 TARGET 
Excitation Functions 
Excitation functions derived from proton and deuteron 
measurements on natural chromium, 11:37096 (R;US) 
CHROMIUM ALLOYS 


See also CHROMIUM BASE ALLOYS 
CHROMIUM STEELS 


Determination of the effect of metallurgical variables on the 
electrocatalytic properties of PtCr alloys, 11:36119 (RA;US) 
Fabrication 
Surface engineering by laser and physical vapor deposition 
techniques, 11:36313 (J;US) 
Physical Radiation Effects 
Helium effects on void formation in 9Cr-1MoVNb and 12Cr- 
IMoVW irradiated in HFIR, 11:36246 (R;US) 


Mechanism of swelling suppression in phosphorous-modified 
Fe-Ni-Cr alloys, 11:36247 (R;US) 


Voids 
Helium effects on void formation in 9Cr-1IMoVNb and 12Cr- 
1MoVW irradiated in HFIR, 11:36246 (R;US) 
CHROMIUM BASE ALLOYS 
Fatigue 
Fatigue behavior of irradiated helium-containing ferritic steels 
for fusion reactor applications, 11:36248 (R;US) 
CHROMIUM STEELS 
See also CHROMIUM-MOLYBDENUM STEELS 
Corrosion Resistance 
Comparison of the effects of alloyed molybdenum and aqueous 
molybdate on the pitting resistance of iron-chromium alloys. 
Final technical report, 11:36257 (R;US) 
Heat Treatments 
Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 11:36271 
(R;US) 
CHROMIUM-MOLYBDENUM STEELS 
See also ALLOY-HT-9 
Mitsubishi Heavy Industries Technical Review, Vol. 22, No. 3, 
1985, 11:35847 (R;US) 
Chemical Composition 
Design of low alloy steels for thick walled pressure vessels. 
Final technical report, February 1, 1980-May 30, 1985 (2- 
1/4Cr-1Mo with minor additions of Cr, Ni, Mo and V), 
11:36275 (R;US) 
Corrosion Resistance 
Comparison of the effects of alloyed molybdenum and aqueous 
molybdate on the pitting resistance of iron-chromium alloys. 
Final technical report, 11:36257 (R;US) 
Creep ' 
Creep life assessment techniques for fossil power plant boiler 
pressure parts, 11:35829 (RA;US) 
Protective Coatings 
Surface Gasification Materials Program semiannual p 
report for the period ending March 31, 1986, 11:35428 
(R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHUKCHI SEA 
Offshore Drilling 
Outer Continental Shelf environmental assessment program. 
Final reports of principal investigators. Volume 35, 11:35532 
(R;US) 


See TOBACCO PRODUCTS 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULATING SYSTEMS 
Design 

Gas-bearing circulators for high-temperature gas-cooled 

reactor component flow test loop, 11:35878 (BA;US) 
Fabrication 

Gas-bearing circulators for high-temperature gas-cooled 

reactor component flow test loop, 11:35878 (BA;US) 
-Performance Testing 
Gas-bearing circulators for high-temperature gas-cooled 
reactor component flow test loop, 11:35878 (BA;US) 
CITIES 
See URBAN AREAS 
CITRATES 
Rock-Fluid Interactions 

A study of the reduction of brine permeability in Berea 
sandstone using the aluminum citrate process, 11:35512 
(BA;US) 

Permeability modification using aluminum citrate/polymer 
treatments: Mechanisms of permeability reduction in 
sandpacks, 11:35511 (BA;US) 

CIVIL DEFENSE 
Shelters 

Structural element tests in support of the keyworker blast 

shelter program. Final report, 11:37257 (R;US) 





Accumulation 
Chemical extractions of heavy metals in sediments and metal 
uptake by Palaemonetes pugio and mercenaria merenaria. 
Final report, 11:36848 (R;US) 
(CAL MECHANICS 


Phase 
of the adiabatic invariant due to separatrix crossing, 
11:37139 (J;US) 
CLAUS PROCESS 
Comparative Evaluations 
Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater, 11:35426 (R;US) 
Economics 
Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater, 11:35426 (R;US) 
CLAYS 
See also BENTONITE 
ILLITE 


KAOLIN 
MONTMORILLONITE 


Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 


ity 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 


Permeability 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 3. Appendix C. 
Water and salt movement in relatively dry soils, 11:36754 
(R;US) 
CLIMATES 
Meteorology 
Climatic variations and global climate in Central Europe since 
1881. Vol. 1, 11:36661 (R;DE;In German) 
Climatic variations and global climate in Central Europe since 
1881. Vol. 2, 11:36662 (R;DE;In German) 
CLINCH RIVER BREEDER REACTOR 
Design 
Considerations of NRC influence on technical design features 
of the CRBRP, 11:35887 (BA;US) 
Loose Parts Monitoring 
Considerations of NRC influence on technical design features 
of the CRBRP, 11:35887 (BA;US) 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also SUBBITUMINOUS COAL 
Calorific Value 
Development of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 2, January-March 1986, 11:35479 (R;US) 
Analysis 


Laser micropyrolysis of coal macerals. annual report, 

november 1984-october 1985, 11:35452 (R;US) 
Chemical Composition 

Development of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 2, January-March 1986, 11:35479 (R;US) 

Improving the stability of coal slurries. Quarterly progress 
report, March 15-June 15, 1986, 11:35447 (R;US) 


Coal-fueled diesels, fossil energy activities, 11:35490 (J;US) 

Mitsubishi Juko Giho, Vol. 22, No. 5, 1985, 11:35395 (R;US) 

Thresholds for explosive evaporation of water and CWM fine 
droplets exposed to high-temperature black body radiation, 
11:35491 (BA;US) 


Development of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 2, January-March 1986, 11:35479 (R;US) 
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Computerized Tomography 
Computed tomography of coals. Quarterly technical progress 
report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 
Consumption Rates 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
Cost 
Cost of liquid fuels from coal. Part I. Executive summary, 
11:35424 (R;GB) 
Creep 
Socio-economic, subsidence, transportation and legal 
ramifications of potential liquefaction plant sitings. Task 3. 
Prediction of subsidence potential over abandoned mine 
land. Final report, 11:35468 (R;US) 
Depolymerization 
Studies toward improved techniques for gasifying coal. Final 
report, June 1, 1980-September 30, 1984 (With steam at up 
to 50 atm.), 11:35405 (R;US) 
Desulfurization 
Low temperature aqueous desulfurization of coal, 11:35433 
(P;US) 
Magnetic enhancement and demineralization of eastern coals. 
Second yearly technical progress report, 11:35400 (R;US) 
Drying 
Microwave drying of fine coal. Report of Investigations/1986, 
11:35482 (R;US) 


Availability and cost of coal in South Africa, 11:35493 (R;GB) 
Flash Hydropyrolysis Process 
Production of a clean carbon fuel derived from coal for use in 
stationary and mobile heat engines, 11:36231 (R;US) 
Fly Ash 
Fly-ash resistivity prediction improvement with emphasis on 
sulfur trioxide. Final report, July 1983-July 1984, 11:35848 
(R;US) 
Fragmentation 
Development of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 2, January-March 1986, 11:35479 (R;US) 


Mineralogical characterization of fine coal particles by SEM- 

AIA during float-sink testing, 11:35483 (BA;US) 
Heat Treatments 

Studies toward improved techniques for gasifying coal. Final 
report, June 1, 1980-September 30, 1984 (With steam at up 
to 50 atm.), 11:35405 (R;US) 

Maritime Transport 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
Market 

Virginia coal industry: a study of utility markets, 11:35494 
(R;US) 

Mass Spectroscopy . 

Application of unconventional solvents and *°*Cf-plasma 
desorption spectrometry to studies of coal. Final report, 
February 1982-August 1985, 11:35451 (R;US) 

Microwave Heating 
Magnetic enhancement and demineralization of eastern coals. 
Second yearly technical progress report, 11:35400 (R;US) 
Nuclear Magnetic Resonance 
Nuclear magnetic resonance studies of coal, 11:35448 (R;GB) 
Petrography 

Computed tomography of coals. Quarterly technical progress 
report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 

Effects of stresses on optical and chemical properties of coal. 
Technical progress report, May 1, 1985-July 31, 1985, 
11:35445 (R;US) 

Pneumatic Transport 

Dilute, dense-phase and maximum solid-gas transport. Seventh 

quarterly report, 11:35475 (R;US) 


Availability and cost of coal in South Africa, 11:35493 (R;GB) 
Virginia coal industry: a study of utility markets, 11:35494 
(R;US) 
Production 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
US-Italian coal logistics. Final report, 11:35492 (R;US) 





93S / ERA-11/16 


Pyrolysis 

Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985, 11:35418 (R;US) 

Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, January-March 1986, 11:35417 (R;US) 

Laser micropyrolysis of coal macerals. annual report, 
november 1984-october 1985, 11:35452 (R;US) 

Mathematical modelling of an entrained-flow coal pyrolysis 
reactor, 11:35427 (R;DE;In German) 

Studies toward improved techniques for gasifying coal. Final 
report, June 1, 1980-September 30, 1984 (With steam at up 
to 50 atm.), 11:35405 (R;US) 

Quantitative Chemical Analysis 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, March 1-May 31, 1986, 11:35438 
(R;US) 

Reflectivity 

Effects of stresses on optical and chemical properties of coal. 
Technical progress report, May 1, 1985-July 31, 1985, 
11:35445 (R;US) 

Research Programs 

Development of low-rank coal as an alternative energy source 

(Low rank), 11:35393 (R;US) 
Supercritical Gas Extraction 

Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985, 11:35418 (R;US) 

Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, January-March 1986, 11:35417 (R;US) 


Rheological behaviour of aqueous coal suspensions and the 
effect on this of additives, with a view to its use in coal 
gasification plant, 11:35450 (R;DE;In German) 

Swelling 

Solvent swelling of Coal 2. Investigation of steric requirements 
(Swelling behavior in hydrocarbons, alcohols, and amines), 
11:35449 (R;US) 

Synthetic Materials 
Coal-based synthetic asphalt. Final report, 11:35437 (R;US) 
Trade 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
COAL DEPOSITS 
See also COAL SEAMS 
Drill Cores 

Quality assessment of strippable coals in New Mexico, Year I, 
Phase II, Fruitland and Cleary coals in the San Juan Basin of 
northwestern New Mexico, 11:35466 (R;US) 

Exploration 

Quality assessment of strippable coals in New Mexico, Year I, 
Phase II, Fruitland and Cleary coals in the San Juan Basin of 
northwestern New Mexico, 11:35466 (R;US) 

Geology 


i geologic controls on coalbed methane content, 
11:35467 (R;US) 
Hydraulic Fracturing 
Development of hydraulic- fracturing models for application to 


coal-seam methane . Final report, January 17, 1983- 
June 30, 1984, 11:35555 (R:US) 
Methane 

Development of hydraulic-fracturing models for application to 
coal-seam methane drainage. Final report, January 17, 1983- 
June 30, 1984, 11:35555 (R;US) 

Investigation of similarities between methane drainage potential 
of Utah’s Sunnyside coalbed and eastern US coalbeds. 
Report of Investigations/1986, 11:35554 (R;US) 

Rock Creek methane from Multiple-Coal-Seams completion 
project. Final geologic report, Big Indian Creek site. 
Volume 2. Topical report, March 1983-January 1986, 
11:35553 (R;US) 

Rock Creek methane from multiple coal seams completion 
project. Final geologic report, Big Indian Creek Site. 
Volume 1. Topical report, March 1983-January 1986, 
11:35556 (R;US) 

Resource Assessment 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 


Quality assessment of strippable coals in New Mexico, Year I, 
Phase II, Fruitland and Cleary coals in the San Juan Basin of 
northwestern New Mexico, 11:35466 (R;US) 

Surface Mining 

Geological characterization of overburden for surface coal 
mine blast design in the Warrior Coal Field, Alabama. Final 
report for the 1984-1985 project year, 11:35470 (R;US) 

COAL FINES 
Chemical Reactions 

Chemistry and structure of coals: Evaluation of chemistry and 
reactions of fine particles by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 

Products 


Investigation of the combustion properties of micronized coal. 
Technical progress report, February 1-April 30, 1986, 
11:35487 (RUS) 

Combustion Properties 

Investigation of the combustion properties of micronized coal. 
Technical progress report, February 1-April 30, 1986, 
11:35487 (R;US) 

Devolatilization 

Investigation of the combustion properties of micronized coal. 
Technical progress report, February 1-April 30, 1986, 
11:35487 (R;US) 

Flotation 

Characterization of coal surfaces. Technical progress report, 21 
February-20 May 1986 (Wax coated particles), 11:35476 
(R;US) 

Fractionation 

Field flow fractionation in the analysis of energy-related 
materials. Progress report, August 1, 1979-January 31, 1981, 
11:35441 (R;US) 

Infrared Spectra 

Chemistry and structure of coals: Evaluation of chemistry and 
reactions of fine particles by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 

Laser Spectroscopy 

In situ particle size measurements using a two-color laser 
scattering technique, 11:35453 (BA;US) 

Light Scattering 
In situ particle size measurements using a two-color laser 

scattering technique, 11:35453 (BA;US) 

Particle Size 
Development of the CNG shattering process for coal 

beneficiation to produce compliance fuels. Quarterly report 
No. 2, January-March 1986, 11:35479 (R;US) 

Improving the stability of coal slurries. Quarterly progress 
report, March 15-June 15, 1986 (Sedimentation tests in the 
presence and absence of gum tragacanth), 11:35447 (R;US) 

In situ particle size measurements using a two-color laser 
scattering technique, 11:35453 (BA;US) 

Scanning Electron Microscopy 
Mineralogical characterization of fine coal particles by SEM- 

AIA during float-sink testing, 11:35483 (BA;US) 

Sedimentation 

Improving the stability of coal slurries. Quarterly progress 
report, March 15-June 15, 1986 (Sedimentation tests in the 
presence and absence of gum tragacanth), 11:35447 (R;US) 

Structural Chemical Analysis 
Chemistry and structure of coals: Evaluation of chemistry and 

reactions of fine particles by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 
COAL GAS 

Redox Reactions ‘ 

Utilization of simulated coal gases for reducing iron oxide 
pellets. Report of Investigations/1985, 11:35430 (R;US) 

COAL GASIFICATION 


See also BGC-LURGI SLAGGING PROCESS 
COMBINED-CYCLE FW PROCESS 
LURGI PROCESS 
TRI-GAS PROCESS 


Mitsubishi Juko Giho, Vol. 22, No. 5, 1985, 11:35395 (R;US) 
Ashes 
Coal-gasification environmental data summary: solid wastes 
and by-product tars. Final report, September 1984-December 
1985, 11:35458 (R;US) 
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Experiments 
Production of hydrogen from low-rank coal (With and without 
catalysts), 11:35633 (R;US) 
Catalysts 
Catalysts for carbon and coal gasification, 11:35434 (P;US) 
Chemical Reactors 
On-line sampling and analysis at the University of Minnesota- 
Duluth coal gasifier, 11:35398 (RA;US) 
Coal Tar 
Coal-gasification environmental data summary: solid wastes 
and by-product tars. Final report, September 1984-December 
1985, 11:35458 (R;US) 
Coal Tar Oils 
Coal-gasification environmental data summary: solid wastes 
and by-product tars. Final report, September 1984-December 
1985, 11:35458 (R;US) 
Coordinated Research Programs 
Components development for fossil energy systems. 
Technology status report, October 1, 1981-September 30, 
1984 (178 references), 11:35407 (R;US) 
Field Tests 
Instrumentation used for the monitoring and controlling of the 
Pricetown I Underground Coal Gasification Field Test, 
11:35399 (RA;US) 
Largi Process 
Environmental assessment: source test and evaluation report. 
Addendum - Lurgi-type medium-Btu . Volume 1. 
Technical report and Appendix A, 11:35461 (R;US) 
Environmental assessment: source test and evaluation report. 
Addendum - Lurgi-type medium-Btu gasification. Volume 2. 
Appendix B, 11:35462 (R;US) 
Raw Materials 
Production of hydrogen from low-rank coal (With and without 
catalysts), 11:35633 (R;US) 
Reaction Kinetics 
Importance of active sites for char gasification in oxygen (air) 
and carbon dioxide. Annual report, October 1984-September 
1985, 11:35432 (R;US) 
Tri-Gas Process 
Test and evaluate the Tri-Gas low-Btu coal gasification 
process, 11:35403 (R;US) 
Waste Water 
Coal-gasification environmental data summary: low- and 
medium-Btu wastewaters. Final report, September 1984- 
December 1985, 11:35464 (R;US) 
Coal-; -gasification environmental data summary: sulfur and 
nitrogen species. Final report, September 1984-December 
1985, 11:35465 (R;US) 
COAL GASIFICATION PLANTS 
Capitalized Cost 
Phase I: the pipeline gas demonstration plant. Demonstration 
plant process design. Volume 1. Executive summary, 
11:35402 (R;US) 
Coal Preperation 
Preparation of a coal conversion systems technical data book. 
Part 1, 11:35401 (R;US) 
Control Systems 
Instrumentation used for the monitoring and controlling of the 
Pricetown I Underground Coal Gasification Field Test, 
11:35399 (RA;US) 
Diagnostic Techniques 
Components development for fossil energy systems. 
Technology status October 1, 1981-September 30, 
1984 (178 references), 11:35407 (R;US) 
Economic Analysis 
Low/medium Btu coal assessment program for 
potential users in New Jersey, 11:35423 (R;US) 
Feasibility Studies 
Phase I: the pipeline gas demonstration plant. Demonstration 
plant process design. Volume 1. Executive summary, 
11:35402 (R;US) 
Fuel Feeding Systems 
Components development for fossil energy systems. 
Technology status report, October 1, 1981-September 30, 
1984 (178 references), 11:35407 (R;US) 
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Materials 
Fossil energy materials progtam implementation plan for fiscal 
years 1986 through 1990, 11:35394 (R;US) 
Materials Testing 
Surface Gasification Materials Program semiannual progress 
report for the period ending March 31, 1986, 11:35428 
(R;US) 
Instruments 
Components development for fossil energy systems. 
Technology status report, October 1, 1981-September 30, 
1984 (178 references), 11:35407 (R;US) 


on 
Instrumentation used for the monitoring and controlling of the 
Pricetown I Underground Coal Gasification Field Test, 
11:35399 (RA;US) 
Preparation of a coal conversion systems technical data book. 
Part 1, 11:35401 (R;US) 
Technology Assessment 
Low/medium Btu coal gasification assessment program for 
potential users in New Jerrey, 11:35423 (R;US) 
Values 
Components development for fossil energy systems. 
Technology status report, October 1, 1981-September 30, 
1984 (178 references), 11:35407 (R;US) 
COAL INDUSTRY 
Market 
Virginia coal industry: a study of utility markets, 11:35494 
(R;US) 


Virginia coal industry: a study of utility markets, 11:35494 
(R;US) 
COAL LIQUEFACTION 


See also SRC-II PROCESS 
TSL PROCESS 


Mitsubishi Juko Giho, Vol. 22, No. 5, 1985, 11:35395 (R;US) 


Direct coal liquefaction using iron titanium hydride, 11:35416 
(R;US) 
Cost 
Cost of liquid fuels from coal. Part I. Executive summary 
(Indirect liquefaction (gasification/synthesis) and direct 
liquefaction (solvent extraction/hydrogenation)), 11:35424 
(R;GB) 
Environmental Impacts 
Review of the 1984 Department of Energy Health and 
Environmental Effects Documents on coal-liquefaction and 
oil-shale technologies. Final report, 11:35429 (R;US) 


Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985, 11:35418 (R;US) 
Enhanced coal liquefaction by pyrolysis in s itical fluids. 
Quarterly report, January-March 1986, 11:35417 (R;US) 
Organic Solvents 

Demetallization of coal liquid residuum, 11:35422 (R;US) 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Sixth quarterly report, January 
1-March 31, 1985, 11:35413 (R;US) 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent s Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

Raw Materials 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

Residues 
Demetallization of coal liquid residuum, 11:35422 (R;US) 
Solvents 
ics of the thermal solubilization of Illinois No. 6 coal, 
11:35425 (R;US) 
Supercritical water based liquefaction. Quarterly report No. 7, 
March 15-June 14, 1986, 11:35415 (R;US) 
TSL Process 
Evaluation of coal-liquefaction process, 11:35431 (R;US) 
Yields 

Direct coal liquefaction using iron titanium hydride, 11:35416 

(R;US) 
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Reactivity of coal in direct hydrogenation processes. Technical 
progress report, December 1985-February 1986, 11:35421 
(R;US) 

Supercritical water based liquefaction. Quarterly report No. 7, 
March 15-June 14, 1986, 11:35415 (R;US) 

COAL LIQUEFACTION PLANTS 
Materials 

Fossil energy materials program implementation plan for fiscal 

years 1986 through 1990, 11:35394 (R;US) 
Site Selection 

Socio-economic, subsidence, transportation and legal 
ramifications of potential coal liquefaction plant sitings. Final 
report, socio-economic ramifications, 11:35414 (R;US) 

Socio-Economic Factors 

Socio-economic, subsidence, transportation and legal 
ramifications of potential coal liquefaction plant sitings. Final 
report, socio-economic ramifications, 11:35414 (R;US) 

COAL LIQUIDS 
Biological Effects 
Complex mixtures biostudies, 11:35502 (RA;US) 


Screening 
Health effects of complex mixtures, 11:35504 (RA;US) 
Technology development: relationships among physical, 
chemical and toxicological properties of coal conversion 
materials, 11:35505 (R;US) 
Chemical Composition 
Technology development: relationships among physical, 
chemical and toxicological properties of coal conversion 
materials, 11:35505 (R;US) 
Chemical Feedstocks 
Contributions to the use of pyrolysis products and coal oil as 
chemical feedstocks: Tenside precursors via Friedel-crafts 
alkylation, 11:36449 (R;DE;In German) 


Burning of coal-water slurry fuels in a two-stage slagging 
combustor, 11:35489 (J;US) 

Fractionation 
Field flow fractionation in the analysis of energy-related 

materials. Progress report, August 1, 1979-January 31, 1981, 
11:35441 (R;US) 

Hydrogenation 

Integrated two stage liquefaction. Volume 1. Final technical 
report, June 1, 1982-July 31, 1985, 11:35409 (R;US) 

Integrated two stage liquefaction. Volume 1. Appendix. 
Experimental data and chronology. Final technical report, 
June 1, 1982-July 31, 1985 , 11:35410 (R;US) 

Technology development: relationships among physical, 
chemical and toxicological properties of coal conversion 
materials, 11:35505 (R;US) 

Mutagen Screening 
Technology development: relationships among physical, 

chemical and toxicological properties of coal conversion 
materials, 11:35505 (R;US) 

Quantitative Chemical Analysis 
Sensitized fluorescence 

substrate, 11:36403 (J;US) 
ion and analysis of hydroxyaromatic species in liquid 
fuel, 11:35537 (R;US) 


using solid organic 


Refining 
Cost of liquid fuels from coal. Part I. Reeenageaey, 
11:35424 (R;GB) 
Smokes 
Liquid chromatographic determination of benzo(a)pyrene at 
part-per-billion concentrations in highly-refined coal- and 
petroleum-derived fuels, 11:35439 (R;US) 
Uses 
Contributions to the use of pyrolysis products and coal oil as 
chemical feedstocks: Tenside precursors via Friedel-crafts 
alkylation, 11:36449 (R;DE;In German) 
Yields 
Integrated two stage liquefaction. Volume 1. Final technical 
report, June 1, 1982-July 31, 1985, 11:35409 (R;US) 
Integrated two stage liquefaction. Volume 1. Appendix. 
Experimental data and chronology. Final technical report, 
June 1, 1982-July 31, 1985 , 11:35410 (R;US) 


COAL MINES 
Abandoned Sites 

Calamity Hollow Mine fire project. 5. Excavation and 
evaluation of the fire zone. Report of Investigations/1986, 
11:35473 (R;US) 

Acid Mine Drainage 

Microbial sulfate reduction in extremely acid lakes. Technical 
report, (Final) 1 August 1984-30 September 1985, 11:36785 
(R:US) 

Electrical Faults 

Evaluation of sensitive ground-fault interrupters for coal mines. 

Information Circular/1985, 11:35500 (R;US) 
Fires 

Calamity Hollow Mine fire project. 5. Excavation and 
evaluation of the fire zone. Report of Investigations/1986, 
11:35473 (R;US) 

Underground Mining 

Improved diffuser and sprayfan systems for ventilation of coal- 
mine working faces. Open File report, 23 December 1980-21 
March 1985, 11:35497 (R;US) 

COAL MINING 
Longwall Mining 

Dust-control handbook for longwall-mining operations. Open 

File report, April 1984-May 1985, 11:35501 (R;US) 
Surface Mining 

Continued analysis and derivation of a method to model pit 
retention, 11:35463 (R;US) 

Optimal multiple-seam dragline operating procedures. Volume 
1: dragline simulation models. User’s manual. Open file 
report, 11:35471 (R;US) 

Optimal multiple-seam dragline operating procedures. Volume 
2: Appendices. Open File report, 11:35472 (R;US) 

Quartz dust sources during overburden drilling at surface coal 
mines. Information Circular/1985, 11:35498 (R;US) 

Underground Mining 

Anchorage capacities in thick coal roofs. Information 
Circular/1986, 11:35499 (R;US) 

Improved sprayfan system installation guide. Open File report, 
11:35496 (R;US) 

Water Pollution 

Chemistry and apparent quality of surface water and ground 
water associated with coal basins. Technical completion 
report, 11:36786 (R;US) 

COAL PREPARATION 
Mitsubishi Juko Giho, Vol. 22, No. 5, 1985, 11:35395 (R;US) 
Feasibility Studies 

Mineralogical characterization of fine coal particles by SEM- 

AIA during float-sink testing, 11:35483 (BA;US) 
COAL PREPARATION PLANTS 
Materials 

Fossil energy materials program implementation plan for fiscal 

years 1986 through 1990, 11:35394 (R;US) 
COAL SEAMS 
Coalification 

Effects of stresses on optical and chemical properties of coal. 
Technical progress report, May 1, 1985-July 31, 1985, 
11:35445 (R;US) 

Depth 

Primary geologic controls on coalbed methane content, 

11:35467 (R;US) 
Permeability 

Planning, procedure and evaluation of flow pressure 

measurements in coal seams, 11:35469 (R;DE;In German) 
Pore Pressure 

Planning, procedure and evaluation of flow pressure 

measurements in coal seams, 11:35469 (R;DE;In German) 
Pressure Measurement 

Planning, procedure and evaluation of flow pressure 

measurements in coal seams, 11:35469 (R;DE;In German) 
COAL TAR 

Evaluation of some reports on risks to health from exposure to 

coal-tar-based wood preservatives, 11:36824 (R;US) 
Pollution Control 

Coal-gasification environmental data summary: solid wastes 

and by-product tars. Final report, September 1984-December 
1985, 11:35458 (R;US) 





COAL TAR OILS 
Pollution Control 


COAL TAR OILS 
Pollution Control 
Coal-gasification environmental data summary: solid wastes 
and by-product tars. Final report, September 1984-December 
1985, 11:35458 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Previous to February 1980 this concept was indexed to GAS 
TURBINES. 


Burning of coal-water slurry fuels in a two-stage slagging 
combustor, 11:35489 (J;US) 


Burning of coal-water slurry fuels in a two-stage slagging 
combustor, 11:35489 (J;US) 
Exhaust Gases 
Burning of coal-water slurry fuels in a two-stage slagging 
combustor, 11:35489 (J;US) 
COAL-OIL MIXTURES 


COAL 

FUEL OILS 

FUEL SLURRIES 
COASTAL REGIONS 


Coastal zone and Continental Shelf conflict resolution: 
improving Ocean use and resource dispute management, 
11:36801 (R;US) 

Water Currents 

Some techniques to calculate design currents in shelf and 
stratified coastal waters. Research report, 1 January 1984-31 
December 1985, 11:35528 (R;US) 

COASTAL WATERS 
Oil Spills 

Sources, fates, and effects of aromatic hydrocarbons in the 
Alaskan marine environment with recommendations for 
monitoring strategies, 11:35530 (R;US) 

COATINGS 
See also ANTIREFLECTION COATINGS 
PROTECTIVE COATINGS 
Cracks 

Long-term creep response of gas turbine bucket alloys, 

11:35832 (RA;US) 
Radiation Hardening 

Nuclear hardening of optical coatings: enhanced energy 

sharing concept. Revision 1, 11:36629 (R;US) 
COBALT 
Catalytic Effects 

Control of catalyst deactivation with ammonia. Quarterly 

report, March 1, 1986-May 31, 1986, 11:35419 (R;US) 


Surface chemistry of model Co-Mo catalysts supported on 
planar y-AlOs. Quarterly technical progress report, March 
1-May 31, 1986, 11:36417 (R;US) 

Oxidation 

Surface chemistry of model Co-Mo catalysts supported on 
planar y-AleOs. Quarterly technical progress report, March 
1-May 31, 1986, 11:36417 (R;US) 

Conservation 


Technological alternatives for the conservation of strategic and 
critical minerals - cobalt, chromium, manganese, and 
platinum-group metals: a review. Information Circular/1385, 

11:36090 (R;US) 


Stability of multilayers at high temperatures, 11:36245 (R;US) 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 


Microwave effective linewidth in amorphous Co-Ta films, 
11:36238 (R;US) 


Microwave effective linewidth in amorphous Co-Ta films, 
11:36238 (R;US) 
COBALT BASE ALLOYS 
Oxidation 


Oxidation/sulfidation of material candidates for distributed 
solar receiver thermochemical transport program in SOs, 
11:36282 (R;US) 
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Sulfidation 
Oxidation/sulfidation of material candidates for distributed 
solar receiver thermochemical transport program in SOs, 
11:36282 (R;US) 
COBALT COMPLEXES 
Electrochemistry 
Chemically modified electrodes and related solution chemistry. 
Technical progress report, January 1, 1984-July 1, 1986, 
11:36458 (R;US) 
Reduction 
Flash-photolytic study of the kinetics and mechanism of the 
reduction of halocobaloximes by 1-hydroxy-1-methylethyl 
radicals, 11:36462 (J;US) 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 
Feasibility Studies 
Statewide cogeneration systems feasibility study. Final report 
(COGEN), 11:36186 (R;US) 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA 
Energy Absorption 
Alfven resonance absorption and its role in radio-frequency 
stabilization, 11:37171 (J;US) 
COLLECTIVE ACCELERATORS 
Beam Dynamics 
Experimental demonstration of controlled collective ion 
acceleration with the ionization-front accelerator, 11:36586 
G;US) 
COLLECTIVE MODEL 
Hartree-Fock Method 
Periodic orbits of the time-dependent Hartree-Fock equations, 
11:37112 (J;US) 
COLLIDER DETECTOR AT FERMILAB 
See CDF 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Dielectric Properties 
Dielectric function for the Balescu-Lenard-Poisson kinetic 
equations, 11:37150 (R;US) 
Kinetic Equations 
Dielectric function for the Balescu-Lenard-Poisson kinetic 
equations, 11:37150 (R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO 
Natural Gas Wells 
Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural development, 11:35551 (RA;US) 
COLUMBIA RIVER 
Anadromous Fishes 
Hydroacoustic assessment of downstream migrating salmonids 
at the Dalles Dam in spring and summer 1985. Final report, 
11:35672 (R;US) 
Salmon 
Effects of flow on the migratory behavior and survival of 
juvenile fall and summer chinook salmon in John Day 
Reservoir. Annual report 1985, 11:35674 (R;US) 
COLUMBIA RIVER BASIN 


Detailed fishery operating plan with 1985 operating criteria. 
Annual publication, 1985, 11:35663 (R;US) 

COLUMBIUM 

See NIOBIUM 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 

See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 

See COGENERATION 
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COMBINED-CYCLE FW PROCESS 
Air Pollution Abatement 
Environmental assessment: source test and evaluation report - 
Stoic low-btu gasifier. Final report, June 1980-December 
1981, 11:35460 (R;US) 
Combustion Products 
Environmental assessment: source test and evaluation report - 
Stoic low-btu gasifier. Final report, June 1980-December 
1981, 11:35460 (R;US) 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Simulation 
ASPEN simulation of a fixed-bed integrated 
combined-cycle power plant, 11:35826 a 
Feasibility Studies 
District heating combined with electricity generation in the 
United Kingdom, 11:35842 (R;GB) 
Thermal Efficiency 
ASPEN simulation of a fixed-bed integrated 
combined-cycle power plant, 11:35826 mo 
COMBUSTION 
See also STAGED COMBUSTION 
Additives 
Comparative costs of flue gas desulfurization. Advantages of 
pressure hydrated lime injection, 11:35455 (R;US) 


Flames 
Measurement and prediction of single-droplet trajectories in a 
swirled combustion system, 11:36685 (R;US) 
Mathematical Models 
Fundamental mathematical theory for thermal explosions in 
rigid solids and in gases. Final report, 1 March 1982-21 July 
1985, 11:36646 (R;US) 
Raman Spectroscopy 
Optical diagnostics for diesel engine applications. Final 
technical report, 11:36208 (R;US) 
Vortex Flow 
Measurement and prediction of si let trajectories in a 
swirled combustion system, 11:36685 (R;US) 
COMBUSTION CHAMBERS 
Computerized Simulation 
Numerical simulation of the decay of swirling flow in a 
constant volume engine simulator, 11:37013 (R;US) 
Heat Transfer 
Burner liner thermal-structural load modeling, 11:36563 (R;US) 


Numerical simulation of the decay of swirling flow in a 
constant volume engine simulator, 11:37013 (R;US) 
Mathematical Models 
Burner liner thermal-structural load modeling, 11:36563 (R;US) 
Stress Analysis 
Burner liner thermal-structural load modeling, 11:36563 (R;US) 
COMBUSTION KINETICS 
Mathematical Models 
An asymptotic theory of heterogeneous condensed combustion, 
11:36481 (BA;US) 
COMBUSTION PRODUCTS 
Air Pollution 
Evaluation of mobile-source air-quality simulation models, 
11:36683 (R;US) 


Investigation of the combustion properties of micronized coai. 
Technical progress report, February 1-April 30, 1986, 
11:35487 (RUS) 

Corrosive Effects 

Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 

Dioxin 
Summary report. Volume 1, 11:36671 (R;US) 

Dioxin analysis of Philadelphia Northwest Incinerator. 
Summary report. Volume 2. Appendices A - F. Technical 
report, 11:36672 (R;US) 

Fly Ash 
Reclamation of alkaline ash piles, 11:35457 (R;US) 


COMMERCIAL SECTOR 
Time-of-Use Pricing 


Forecasting 
Formic acid as a detonation product, 11:36652 (R;US) 
Nitrogen Oxides 
Environmental assessment of an enhanced-oil-recovery steam 
generator equipped with a low-NOx burner. Volume 2. Data 
supplement. Final report, January 1984-January 1985, 
11:36736 (R;US) 
Organic Compounds 
Field validation of the Volatile Organic Sampling Train 
(VOST) protocol, 11:36721 (R;US) 


Environmental assessment of an enhanced-oil-recovery steam 
generator equipped with a low-NOx burner. Volume 2. Data 
supplement. Final report, January 1984-January 1985, 
11:36736 (R;US) 

Smokes 

Identification and assessment of areas in Scotland which are at 
risk of breaching EC Directive limit values for smoke and 
SO:, 11:36749 (R;US) 

Sulfur Dioxide 

Identification and assessment of areas in Scotland which are at 
risk of breaching EC Directive limit values for smoke and 
SO, 11:36749 (R;US) 

COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 

Mitsubishi Heavy Industries Technical Review, Vol. 22, No. 3, 
1985, 11:35847 (R;US) 

Air Pollution Abatement 
Measurement and prediction of single-droplet trajectories in a 

swirled combustion system, 11:36685 (R;US) 

Design 
Coal-water mixture combustion technology development. Final 

technical report, 11:35484 (R;US) 

Investigation of the combustion properties of micronized coal. 
Technical progress report, February 1-April 30, 1986, 
11:35487 (R;US) 

COMETS 

Radicals 

Cometary atmospheres: modeling the spatial distribution of 
observed neutral radicals. Interim Report, September- 
November 1985, 11:36916 (R;US) 
Spatial Distribution 
Cometary atmospheres: modeling the spatial distribution of 
observed neutral radicals. Interim Report, September- 
November 1985, 11:36916 (R;US) 
COMMERCIAL BUILDINGS 


The core daylighting of commercial buildings using 
daylighting heliostats, 11:35814 (BA;US) 


The core daylighting of commercial buildings using 
daylighting heliostats, 11:35814 (BA;US) 
Energy Consumption 
Occupancy analysis results: The DOE passive commercial 
experimental buildings program, 11:35794 (BA;US) 
Passive Solar Cooling Systems 
Occupancy analysis results: The DOE passive commercial 
experimental buildings program, 11:35794 (BA;US) 
Passive Solar Heating Systems 
Occupancy analysis results: The DOE passive commercial 
experimental buildings program, 11:35794 (BA;US) 
COMMERCIAL SECTOR 
Statewide cogeneration systems feasibility study. Final report 
(COGEN), 11:36186 (R;US) 
Energy Consumption 
Development of a technology assessment data base, 11:36126 
(R;US) 
Load Management 
Standardized lead-acid battery systems for utility energy 
management, 11:36036 (RA;US) 
Time-of-Use Pricing 
Analysis of Southern California Edison's general service time- 
of-use experiment. Final report, 11:36107 (R;US) 





COMMUNITIES 
Water Pollution 

Installation restoration program. Phase II - 
confirmation/quantification. Stage 1 for American Lake 
Garden Tract, Washington. Final report, March-July 1985, 
11:36776 (R;US) 

COMPARATIVE EVALUATIONS 
To be indexed in coordination with the concepts being compared. 
Solvent Properties : 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

COMPOSITE MATERIALS 
Bonding 
Composite strengthening. Annual report, 11:36338 (R;US) 
Corrosion Resistance 
Whisker-reinforced ceramic composites, 11:36339 (R;US) 


Evaluation of waterjet-machined metal matrix composite 
tensile specimens, 11:36340 (R;US) 
Mechanical Properties 
Strongback baseline design: mechanical properties of composite 
facesheets, 11:36341 (R;US) 
Whisker-reinforced ceramic composites, 11:36339 (R;US) 


Whisker-reinforced ceramic composites, 11:36339 (R;US) 
COMPOST 
Production 
Two-phase anaerobic digestion of solid organic wastes yielding 
biogas and compost. Final report, 11:35640 (R;DE) 
COMPOUND NUCLEI 
Fragmentation 
Complex fragment emission from hot compound nuclei, 
11:37101 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 
See also C CODES 
P CODES 
S CODES 
W CODES 
Tupos-p: a program for analyzing hourly and partial 
concentration files produced by TUPOS. Final report, 
11:36733 (R;US) 
C Codes 
Statewide cogeneration systems feasibility study. Final report 
(COGEN), 11:36186 (R;US) 
D Codes 
The impact of daylighting strategies on peak electrical demand, 
11:36165 (BA;US) 
E Codes 
International Energy Agency task VIII subtask "C” results of 
design tool evaluation for passive solar design, 11:35804 
(BA;US) 


National Energy Software Center, 11:37230 (R;US) 
S Codes 

International Energy Agency task VIII subtask "C” results of 
design tool evaluation for passive solar design, 11:35804 
(BA;US) 

Program specifications SILOS to DAS format conversion, 
11:37250 (R;US) 

T Codes 

Analysis of Deflagration to Detonation Transition in high- 
energy solid propellants, 11:36478 (J;US) 

International Energy Agency task VIII subtask “C” results of 
design tool evaluation for passive solar design, 11:35804 
(BA;US) 

TRISM: A two-dimensional, discrete-ordinates neutral particle 

rt code with deterministic streaming capabilities, 
11:35897 (BA;US) 

TWOHEX: A code package for two-dimensional, neutral- 

im in equilateral triangular meshes, 11:35900 
A; 
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U Codes 
Effect of non-equilibrium fission gas and fuel creep on swelling 
and release in irradiated carbide fuels (Computer code 
UCSWELL), 11:35978 (J;NL) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTERIZED CONTROL SYSTEMS 


Conceptual design of computer-based decision aids, 11:35913 
(BA;US) 
Distributed Data Processing 
Introduction to digital logic systems for energy monitoring and 
control systems, 11:36129 (R;US) 
T Codes 
Computer simulation of a few common process control 
systems, 11:37234 (R;US) 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 
Efficiency 
Investigation of high-efficiency silicon concentrator cells, 
11:35708 (R;US) 
Fabrication 
Fabricating high-concentration GaAs cell photovoltaic 
modules, 11:35707 (R;US) 
Quantum Efficiency 
Advanced high-efficiency concentrator cells, 11:35712 
(RA;US) 
Research Programs 
High efficiency AlGaAs/GaAs patterned-tunnel-junction 
cascade and point contact concentrator cells, 11:35724 
(RA;US) 
Investigation of high-efficiency silicon concentrator cells, 
11:35708 (R;US) 
Monolithic GaAs concentrator and spectral splitter, 11:35725 
(RA;US) 
Spectral Response 
Advanced high-efficiency concentrator cells, 11:35712 


Technology development for corrosion-resistant condensing 
heat exchangers. Final report, September 1984-October 1985, 
11:36149 (R;US) 

CONDENSATION NUCLEI 
Counting Techniques 
Filter penetration measurements using the condensation nuclei 
counter and the aerosol photometer, 11:36508 (R;US) 
CONDENSERS (ELECTRIC) 
See CAPACITORS 
CONDUCTOR DEVICES 
See also ELECTRIC CABLES 
Space Charge : 

Definition study of a coordinated group of experiments to 
measure and monitor the in-situ plasma and electromagnetic 
environment of a polar-orbiting space shuttle. Final report, 
18 February 1983-18 February 1985, 11:36929 (R;US) 

CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONFERENCES 
See MEETINGS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION LAWS 
Viscosity 
Numerical viscosity of entropy stable schemes for systems of 
conservation laws. Final Report, 11:37133 (R;US) 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also PRESSURE VESSELS 
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REACTOR VESSELS 
Failures 
Containment analysis of TRUPACT-I, 11:36505 (R;US) 
Heat Transfer 
NORDA contribution to the In-Situ Heat Transfer Experiment 
(ISHTE): FY84 annual report. Final report, 11:35588 (R;US) 
Impact Tests 
Impact, puncture, and thermal testing of TRUPACT-I, 
11:36503 (R;US) 


Leaks 
Containment analysis of TRUPACT-I, 11:36505 (R;US) 
Materials Testing 
Effects of environment and gamma irradiation on the 
mechanical properties of high density polyethylene 
(Construction material for LLW high-integrity containers), 
11:36344 (R;US) 
Thermal Testing 
Impact, puncture, and thermal testing of TRUPACT-I, 
11:36503 (R;US) 
CONTAINMENT 
See also CONTAINMENT SYSTEMS 
S Codes 
Stemming diagram user’s guide, 11:37236 (R;US) 
CONTAINMENT SYSTEMS 
Air Cleaning 
Program plan for the investigation of vent-filtered containment 
conceptual designs for light water reactors, 11:35955 (R;US) 
Failure Mode Analysis 
Review of the severe accident risk reduction program 
(SARRP) containment event trees, 11:35968 (R;US) 
Failures 
Failure mechanisms of LWR steel containment buildings 
subject to severe accident loadings, 11:35862 (R;US) 
Leaks 
Failure mechanisms of LWR steel containment buildings 
subject to severe accident loadings, 11:35862 (R;US) 
Leakage potential through mechanical penetrations in a severe 
accident environment, 11:35863 (R;US) 
CONTINENTAL SHELF 
Natural Gas Deposits 
Oil and Gas i 
1985, 11:35525 (R;US) 
Oil-spill risk analysis for the mid-Atlantic (proposed Sale No. 
111) Outer Continental Shelf lease area. Final report, 
11:35535 (R;US) 
Petroleum Deposits 
Oil and Gas i 
1985, 11:35525 (R;US) 
Oil-spill risk analysis for the mid-Atlantic (proposed Sale No. 
111) Outer Continental Shelf lease area. Final report, 
11:35535 (R;US) 


juction Program. Annual report, FY 


uction Program. Annual report, FY 


Coastal zone and Continental Shelf conflict resolution: 
improving ocean use and resource dispute management, 
11:36801 (R;US) 

Water Currents 

Some techniques to calculate design currents in shelf and 
stratified coastal waters. Research report, 1 January 1984-31 
December 1985, 11:35528 (R;US) 

CONTROL ROOMS 
Simulation 
A three-dimensional neutronics model for reactor training 
simulators, 11:35911 (J;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERSION 
Photochemical Reactions 
Photochemical solar energy conversion. An assessment of 
scientific accomplishments, 11:35683 (R;US) 
COOLANTS 
See also specific coolant materials. 

Monitoring 
Testing and implementation of a Radcal-based reactor vessel 

monitoring system for inadequate core cooling 

determination, 11:36003 (BA;US) 
COOLERS 

See HEAT EXCHANGERS 


COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER 
Charged-Particle Transport 
Muon SR Newsletter, No. 32, May 23, 1986, 11:36945 (R;US) 
Search for muon drift in copper, 11:37123 (RA;US) 


Practical method for highly accurate large-scale surface 
calculations, 11:36298 (J;US) 
Deposition 
Field ion microscope - imaging atom probe study of the 
underpotential deposition of copper on platinum, 11:36315 
G;NL) 


Diffusivities of Ni, Zr, Au, and Cu in amorphous Ni-Zr alloys, 

11:36293 (J;US) 
Emission Spectroscopy 

Electrothermal vaporization for sample introduction into a 

three-electrode direct current argon plasma, 11:36408 (J;US) 
Energy-Level Density 

Practical method for highly accurate large-scale surface 

calculations, 11:36298 (J;US) 
Erosion 

Materials erosion and redeposition studies at the PISCES- 

facility: net erosion under redeposition, 11:37201 (R;US) 
Ton Sources 

H™ production from different metallic converter surfaces, 

11:36994 (J;US) 
Photoluminescence 

Photoinduced luminescence from the noble metals and its 

enhancement on roughened surfaces, 11:36288 (J;US) 
Piezometry 

Performance of piezoresistive carbon sensors in contact with 

porous materials, 11:36373 (J;US) 
Sorptive Properties 

Adsorption and ordering of oxygen on Cu(110), 11:36438 
G;US) 

Evidence for the absence of a c(2 x 2) superstructure for 
oxygen on Cu(100), 11:36375 (J;US) 

Surface Properties 

Practical method for highly accurate large-scale surface 

calculations, 11:36298 (J;US) 
Toxicity 

Effects of variable hardness, ph, alkalinity, suspended clay, and 
humics on the chemical speciation and aquatic toxicity of 
copper, 11:36789 (R;US) 

Evaluation of site-specific criteria for copper and zinc: an 
integration of metal addition toxicity, effluent and receiving 
water toxicity, and ecological survey data, 11:36872 (R;US) 

Predicting single-species toxicity in natural water systems, 
11:36790 (R;US) 

Uptake 

Chemical extractions of heavy metals in sediments and metal 
uptake by Palaemonetes pugio and mercenaria merenaria. 
Final report, 11:36848 (R;US) 

COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Charge Transport 

Canes wenspest tsiliitd te Cellet Gin Glen, 11:35745 

(RA;US) 
Fabrication 
Surface engineering by laser and physical vapor deposition 
techniques, 11:36313 (J;US) 
Grain Boundaries 
The influence of tritium ex) and helium build-in on the 
properties of OFHC copper, 11:36301 (J;US) 
Helium Embrittlement 
The influence of tritium and helium build-in on the 
properties of OFHC copper, 11:36301 (J;US) 
Hydrogen Embrittlement 
The influence of tritium exposure and helium build-in on the 
properties of OFHC copper, 11:36301 (J;US) 





Neutron Diffraction 
Furnace for rapid changé of temperature for neutron 
diffraction, 11:35915 (J;US) 
Order-Disorder Transformations 
Furnace for rapid change of temperature for neutron 
diffraction, 11:35915 (J;US) 
Physical Properties 
Thin-film CuGaSe, - physical properties and photovoltaic 
potential, 11:35742 (RA;US) 


High plasma-flux elevated temperature sputtering of Cu-Li 
alloys, 11:36249 (R;US) 
COPPER BASE ALLOYS 
Elongation 


Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 aud Berylco 25), 11:36243 (R;US) 

Erosion 

Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

Hardness 

Relationship of an alloy's mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

Ultimate Strength 

Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

Yield 

Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

COPPER COMPLEXES 


Photochemistry of copper(II)-poly(acrylic acid) complexes: 
photogeneration and photolysis of an alkyl-copper 
intermediate, 11:36461 (J;US) 

COPPER COMPOUNDS 
Bond Lengths 

Chemisorption geometries of sulfur on copper and 
molybdenum surfaces: a photoelectron diffraction study, 
11:36421 (R;US) 

Sorptive Properties 

Chemisorption geometries of sulfur on copper and 
molybdenum surfaces: a photoelectron diffraction study, 
11:36421 (R;US) 

Hydrogen absorption by LaCus and NMR studies of hydrogen 
diffusion in B-LaCus hydride, 11:36423 (R;US) 

COPPER IONS 
Energy Levels 

Copper spectra in a laser-generated plasma: measurements and 

classifications of Cu XII to Cu XXI, 11:36969 (J;US) 
MI1-Transitions 
Copper spectra in a laser-generated plasma: measurements and 
classifications of Cu XII to Cu XXI, 11:36969 (J;US) 

COPPER VAPOR LASERS 

See GAS LASERS 
CORES (DRILL) 

See DRILL CORES 
CORES (REACTOR) 

See REACTOR CORES 
CORN STOVER 

See AGRICULTURAL WASTES 
CORONA (SOLAR) 

See SOLAR CORONA 
CORROSION INHIBITION 

See CORROSION PROTECTION 
CORROSION INHIBITORS 

Gel Permeation Chromatography 

Quantitative determination of corrosion-inhibitor levels in jet 
fuels by JPLC. Final report, 18 January-30 September 1985, 
11:35517 (R;US) 

CORROSION PROTECTION 
Research Programs 

Research needs for corrosion control and prevention in energy 

conservation systems, 11:36038 (RA;US) 
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COSMIC GAMMA SOURCES 
Programming Languages 


Ada training evaluation and recommendations from the 
Gamma Ray Observatory Ada Development Team, 11:36913 


Prior to July, 1975 information was indexed to NEUTRINOS. 
Neutrino Detection 
Detecting cold dark-matter candidates, 11:36614 (J;US) 
COSMIC NUCLEI 
Prior to July , 1975 information was indexed to NUCLEI. 
Electron Capture Decay 
Survey of atmospheric radiation components for the Gamma- 
and Cosmic-Ray Astrophysics Branch of the Space Science 
Division of the Naval Research Laboratory. Final report, 
11:36906 (R;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 


See also COSMIC NEUTRINOS 
COSMIC NUCLEI 


Solar-Geophysical Data Number 495, November 1985. Part 1 
(prompt reports). Data for October 1985, September 1985, 
and late data, 11:36919 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 1 
(prompt reports). Data for December 1985, November 1985, 
and late data, 11:36921 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 1 
(prompt reports). Data for September 1984, August 1984, 
and late data, 11:36923 (R;US) 

Cosmic Nuclei 

Survey of atmospheric radiation components for the Gamma- 
and Cosmic-Ray Astrophysics Branch of the Space Science 
Division of the Naval Research Laboratory. Final report, 
11:36906 (R;US) 

Heavy Ions 

Survey of atmospheric radiation components for the Gamma- 
and Cosmic-Ray Astrophysics Branch of the Space Science 
Division of the Naval Research Laboratory. Final report, 
11:36906 (R;US) 

COSMIC R/ DIO SOURCES 
Hydrodys.siaics 
Interpretation of extragalactic jets, 11:36911 (R;US) 
COSMIC X-RAY BURSTS 


Hard X-ray burst spectrometer event listing, 1980 - 1985, 
11:36912 (R;US) 
COSMOLOGICAL MODELS 
Nucleosynthesis 


Effect of interacting particles on primordial nucleosynthesis, 
11:36907 (R;US) 
COSMOS 
See UNIVERSE 
COTTON PLANTS 
Growth 
Effects of ozone and sulfur dioxide on cotton growth and 
quality. Final report, 14 September 1083-14 March 1985, 
11:36719 (R;US) 
Yields 
Effects of ozone and sulfur dioxide on cotton growth and 
quality. Final report, 14 September 1083-14 March 1985, 
11:36719 (R;US) 
COTTONWOODS 
Cultivation 
Net financial and energy analyses for producing Populus 
hybrid under four management strategies, first rotation, June 
1985, 11:35705 (R;US) 
Plant Growth 
Short Rotation Woody Crops Program. Annual progress 
report for 1985, 11:35703 (R;US) 
Short Rotation Cultivation 
Short Rotation Woody Crops Program. Annual progress 
report for 1985, 11:35703 (R;US) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
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COUNTY BUILDINGS 
See PUBLIC BUII DINGS 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Growth of cracks under far-field cyclic compressive loads: 
numerical and experimental results, 11:36258 (R;US) 
Data Base Management 
EPRI database for environmentally assisted cracking 
(EDEAC), 11:35854 (R;US) 
Dynamic Loads 
Fatigue crack growth at elevated temperature, 11:36262 
(RA;US) 


Data 

Pressurized-thermal-shock experiments: PTSE-1 results and 

PTSE-2 plans, 11:35933 (RA;US) 
Mathematical Models 

Crack propagation in a coupled thermo-mechanical system of 
nonlinear media, 11:36263 (RA;US) 

Damage tolerant design approach to turbine engine life 
prediction, 11:35831 (RA;US) 

Fatigue crack growth at elevated temperature, 11:36262 
(RA;US) 


Programs 
Molecular dynamic simulation of crack growth, 11:36549 
(R;US) 
T 


‘emperature Dependence 
Fatigue crack growth at elevated temperature, 11:36262 
(RA;US) 
CRACKS 
Crack Propagation 
Relevance of the small crack problem to lifetime prediction in 
gas turbines (Different behavior of very small cracks), 
11:35835 (RA;US) 
Nucleation 

Oxidation accelerated fatigue crack nucleation and 

propagation, 11:36265 (RA;US) 
CRAY COMPUTERS 
Codes 

TRISM: A two-dimensional, discrete-ordinates neutral particle 
transport code with deterministic streaming capabilities, 
11:35897 (BA;US) 

TWOHEX: A code package for two-dimensional, neutral- 
particle transport in equilateral triangular meshes, 11:35900 
(BA;US) 

Programming 
Implementation and optimization of portable standard LISP for 
the CRAY, 11:37237 (R;US) 
CREEKS 
See STREAMS 
CREEP 
Mathematical Models 

Necking and fracture in creep damaging solids, constitutive 

modelling and analysis, 11:36261 (RA;US) 
Measuring Methods 

Perspectives in creep and stress rupture (Constant load vs 

constant stress), 11:36268 (RA;US) 
Time Dependence 

Study of the creep deformation and rupture behavior of 
notched bars of IN-X750 with the dc potential drop, 
11:36264 (RA;US) 

CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC FLUIDS 
Cryopumps 


Performance of a cryogenic pump for the two-phase flow 
condition, 11:36496 (R;JP) 
Porous Materials 
Separator plugs for liquid helium, 11:36497 (R;US) 


CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOPUMPS 
Design 
Conceptual design of GTA-1 neutralizer cryopump. Final 
report, 11:36554 (R;US) 
High throughput continuous cryopump, 11:37181 (R;US) 
Vacuum pump apparatus, 11:37211 (P;US) 
Performance Testing 
Performance of a cryogenic pump for the two-phase flow 
condition, 11:36496 (R;JP) 
CRYSTAL GROWTH 
Meetings 
Proceedings of the Flat-Plate Solar Array Project workshop 
on crystal growth for high-efficiency silicon solar cells, 
11:35684 (R;US) 
CRYSTALS 


See also MONOCRYSTALS 
POLYCRYSTALS 


Structural Chemical Analysis 
Synthesis of amorphous Ni-Ti alloy powders by mechanical 
alloying, 11:36311 (J;NL) 
Synthesis 
Synthesis of amorphous Ni-Ti alloy powders by mechanical 
alloying, 11:36311 (J;NL) 
CUBA 
Energy Policy 
Cuba - energy situation 1984, 11:36080 (R;DE;In German) 
Energy Supplies 
Cuba - energy situation 1984, 11:36080 (R;DE;In German) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CURRENTS (WATER) 
See WATER CURRENTS 
CURTAILMENTS 
See ALLOCATIONS 
CUTTING TOOLS 
Performance Testing 
Hot tests of the small portable arc saw using an 
electromechanical manipulator, 11:35606 (BA;US) 
CYANIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
See also HYDROCYANIC ACID 
Photoionization 
Picosecond dynamics of conformation changes in malachite 
green dye produced by photoionization of malachite green 
leucocyanide, 11:36467 (J;NL) 
CYANOBACTERIA 
Genetic Radiation Effects 
Stable transformation of the cyanobacterium Synechocystis sp. 
PCC 6803 induced by UV irradiation, 11:36840 (J;US) 
CYCLOALKENES 
Hydration 
Energies of organic compounds. Final report, 11:36443 (R;US) 
CYCLOHEXANE. 
Solvent Properties 
Organic chemistry in supercritical fluid solvents: 
photoisomerization of trans-stilbene, 11:36460 (R;US) 
CYLINDERS 
Objects of cylindrical shape. For containers see headings such as 
GAS CYLINDERS. 
Coalescence 
Coalescence of two equal cylinders: exact results for creeping 
viscous plane flow driven by capillarity, 11:36333 (J;US) 
Creep 
Study of the creep defurmation and rupture behavior of 
notched bars of IN-X750 with the dc potential drop, 
11:36264 (RA;US) 





CYLINDERS 
Creep 


D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 


Decay 
Lifetimes of the charmed particles D*~, F*~, and A/sub c/* 
produced by neutrinos, 11:37039 (J;US) 
Weak Particle Decay 
Direct measurement of the decays of charmed D mesons, 
11:37023 (R;US) 
D PLUS RESONANCES 
See D MESONS 
D REGION 
Sodium 
Neutral/ion chemistry of sodium in the stratosphere and 
mesosphere. Technical report, 11:36930 (R;US) 
D ZERO RESONANCES 
See D MESONS 
D-1865 RESONANCES 
See D MESONS 
DAMAGE 
Monitoring 
Damage evaluation and life prediction of high temperature gas 
turbine materials, 11:35828 (RA;US) 
DAMS 
Environmental Effects 
Impacts of water level fluctuations on Kokanee reproduction 
in Flathead Lake. Annual progress report FY 1984, 11:35673 
(R;US) 
Fish Passage Facilities 
Hydroacoustic assessment of downstream migrating salmonids 
at the Dalles Dam in spring and summer 1985. Final report, 
11:35672 (R;US) 
DAPHNIA 
Evaluation of site-specific criteria for copper and zinc: an 
integration of metal addition toxicity, effluent and receiving 
water toxicity, and ecological survey data, 11:36872 (R;US) 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 


Design 
Audiomagnetotelluric (AMT) system, 11:36490 (R;US) 
Fabrication 


Audiomagnetotelluric (AMT) system, 11:36490 (R;US) 
Manuals 
Photovoltaic systems evaluation: On-site Data Acquisition 
System (ODAS) software reference manual, 11:35755 (R;US) 
DATA BASE MANAGEMENT 
Electronic forms. How close to value-added processing, 
11:37256 (R;US) 
I Codes 
Computer program concept for data collection and data 
exchange, 11:37238 (R;US) 


Fombiny of of automatic storage reclamation with concurrent 
program execution in a LISP environment. Master's thesis, 
11:37224 (R;US) 
DATA PROCESSORS 
See DIGITAL COMPUTERS 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TAGGING 
Evaluation 
Data tagging in the Energy Data Base, 11:37254 (R;US) 
DATA TRANSMISSION 
Electronic forms. How close to value-added processing, 
11:37256 (R;US) 
DATA TRANSMISSION SYSTEMS 
Computers and data-transmission equipment. Alpha-numeric 
codes, 11:37222 (R;US) 
DATA VALIDATION 
See INFORMATION VALIDATION 
DATA-FLOW PROCESSING 
Electronic forms. How close to value-added processing, 
11:37256 (R;US) 
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DAVIS BESSE REACTOR 
See DAVIS BESSE-1 REACTOR 
DAVIS BESSE-1 REACTOR 
Ottawa, Ohio, USA 
Auxiliary Water Systems 
Report of the independent Ad Hoc Group for the Davis-Besse 
incident, 11:35928 (R;US) 
Reactor Safety 
Report of the independent Ad Hoc Group for the Davis-Besse 
incident, 11:35928 (R;US) 
DAVIS BESSE-2 REACTOR 
Auxiliary Water Systems 
Report of the independent Ad Hoc Group for the Davis-Besse 
incident, 11:35928 (R;US) 
Reactor Safety 
Report of the independent Ad Hoc Group for the Davis-Besse 
incident, 11:35928 (R;US) 
DAVIS BESSE-3 REACTOR 
Auxiliary Water Systems 
Report of the independent Ad Hoc Group for the Davis-Besse 
incident, 11:35928 (R;US) 
Reactor Safety 
Report of the independent Ad Hoc Group for the Davis-Besse 
incident, 11:35928 (R;US) 
DAYGLOW 
See AIRGLOW 
DAYLIGHTING 
Computerized Simulation 
The impact of daylighting strategies on peak electrical demand, 
11:36165 (BA;US) 
Heliostats 
The core daylighting of commercial buildings using 
daylighting heliostats, 11:35814 (BA;US) 
Structural Models 
A very low-cost artificial sky for daylighting model analysis, 
11:36159 (BA;US) 
DC TO AC INVERTERS 
See INVERTERS 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECONTAMINATION FACTOR 
See EFFICIENCY 
DEEP INELASTIC HEAVY ION REACTIONS 
Pair Production 
Phenomenology of new particle production in heavy-ion 
collisions, 11:36976 (J;US) 
Reviews 
Strangeness in relativistic heavy ion collisions, 11:37110 


Strain rate dependence of the deformation behaviour of 
polymers at low temperatures, 11:36343 (R;DE;In German) 
DEHPA 
See HDEHP 
DELAYED NEUTRON PRECURSORS 
Isotope Separation 
Delayed neutron studies at isotope separators, 11:35630 
(BA;CA) 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DENELCOR COMPUTERS 
Parallel Processing 
Parallel S/sub N/ iteration schemes, 11:35898 (BA;US) 
DENMARK 
Energy Conservation 
Petroleum conservation in Western European and North 
American households, 11:36157 (J;DE;In German) 
DENSITY (ELECTRON) 
See ELECTRON DENSITY 
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DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESULFURIZATION 


Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater (UCBSRP sulfur 
recovery process), 11:35426 (R;US) 

Comparative Evaluations 

Comparative costs of flue gas desulfurization. Advantages of 
pressure hydrated lime injection, 11:35455 (R;US) 

Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater (UCBSRP sulfur 
recovery process), 11:35426 (R;US) 

Economics 

Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater (UCBSRP sulfur 
recovery process), 11:35426 (R;US) 


Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater (UCBSRP sulfur 
recovery process), 11:35426 (R;US) 

DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATIONS 
Computerized Simulation 

Analysis of Deflagration to Detonation Transition in high- 

energy solid propellants, 11:36478 (J;US) 
DETONATORS 
Design 

Axial detonator for simultaneous ignition of multiple HE 
points, 11:36653 (R;US) 

Percussion primer/DDT detonator, 11:36650 (R;US) 

Evaluation 

Evaluation of temperature and heat flux of gasless and gassy 

percussion primers, 11:36647 (R;US) 
Performance Testing 

Axial detonator for simultaneous ignition of multiple HE 
points, 11:36653 (R;US) 

Percussion primer/DDT detonator, 11:36650 (R;US) 

DEUTERIUM 
Chemical Reactions 
Isotope-exchange reactions in vitreous silica, 11:36412 (R;US) 


Transport and relaxation processes in supercritical fluids. 
Technical progress report, 11:36416 (R;US) 
Ton Sources 
Development of radio frequency induction plasma generators 
for neutral beams, 11:37207 (J;US) 
Muonic Atoms 
Back decay and resonant hyperfine quenching in ddy fusion, 
11:36963 (J;US) 
Muonic Molecules 
Back decay and resonant hyperfine quenching in ddp fusion, 
11:36963 (J;US) 
Neutral Beam Sources 
Neutral beam injector for 475 keV MARS sloshing ions, 
11:37004 (J;US) 
Spin-Lattice Relaxation 
Spin-lattice relaxation of very pure solid o-D2, 11:36386 (J;US) 
Triple Point 
Triple point of e-deuterium as an accurate thermometric fixed 
point, 11:36422 (R;US) 
DEUTERIUM COMPOUNDS 
Normal-Mode Analysis 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 
Vibrational States 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 
HYDRIDE 


See HYDROGEN DEUTERIDE 


DEUTERIUM IONS 
Beam Neutralization 
Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Deuteron Reactions 
Measurement and application of DD, DTy and D*Hey 
reactions at low energy, 11:37089 (J;NL) 
Proton Reactions 
Spin transfer in *Li(p vector,n vector) and 7Li(p vector,n 
vector) at 800 MeV, 11:37095 (J;NL) 
DEUTERON REACTIONS 
Capture 
Measurement and application of DDy, DTy and D*Hey 
reactions at low energy, 11:37089 (J;NL) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Beam Production 
Systematic investigation of negative ion production from low- 
work function surfaces, 11:36991 (J;US) 
DEVOLATILIZATION 
Kinetics 
Investigation of the combustion properties of micronized coal. 
Technical progress report, February 1-April 30, 1986, 
11:35487 (R;US) 
Mathematical Models 
Modeling bituminous coal devolatilization in the electric grid 
and laminar entrained flow research reactors, 11:35404 
(R;US) 
DI-2-ETHYLHEXYLPHOSPHORIC® ACID 
See HDEHP 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBORANE 
See BORANES 
DIESEL ENGINES 
Nippon Kokan technical report, No. 44, August 1985: overseas, 
11:36276 (R;US) 
Automotive Fuels 
Ignition-improved alcohols for diesel engines, 11:36232 (R;US) 
Combustion 
Optical diagnostics for diesel engine applications. Final 
technica! report, 11:36208 (R;US) 
Exhaust Gases 
Study of the effects of fuel composition and injection and 
combustion-system type and adjustment on exhaust emissions 
from light-duty diesels. Final report, 11:36226 (R;US) 
Supplemental study of fuel property and injection and 
combustion-system type effects on emissions from light-duty 
diesels. Final report, 11:36227 (R;US) 
Fuel Substitution 
Coal-fueled diesels, fossil energy activities, 11:35490 (J;US) 
Fuels 
Coal-fueled diesels, fossil energy activities, 11:35490 (J;US) 
Materials Testing 
Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 
DIESEL FUELS 
Alkenes 
LC-1H NMR characterization studies of tricyclic aromatics 
and olefins in diesel fuels. Final report, September 1982-31 
December 1985, 11:35518 (R;US) 
Aromatics 
LC-1H NMR characterization studies of tricyclic aromatics 
and olefins in diesel fuels. Final report, September 1982-31 
December 1985, 11:35518 (R;US) 
Combustion Products 
Study of the effects of fuel composition and injection and 
combustion-system type and adjustment on exhaust emissions 
from light-duty. diesels. Final report, 11:36226 (R;US) 





DIESEL FUELS 
Combustion Products 


Supplemental study of fuel property and injection and 
combustion-system type effects on emissions from light-duty 
diesels. Final report, 11:36227 (R;US) 

Comparative Evaluations 
Ignition-improved alcohols for diesel engines, 11:36232 (R;US) 
Production 

Cost of liquid fuels from coal. Part I. Executive summary, 

11:35424 (R;GB) 
Sprays 

Impingement of liquid-fuel sprays on heated walls. Final 

report, 1 August 1982-10 July 1985, 11:35519 (R;US) 


Mechanisms of syncrude/synfuel degradation. Third annual 
report, October 1, 1983-September 30, 1984, 11:35568 (R;US) 

Stability and composition of palm, coconut, and soy oil fatty 
acid microemulsion diesel fuels, 11:35646 (BA;US) 


Mechanisms of syncrude/synfuel degradation. Third annual 
report, October 1, 1983-September 30, 1984, 11:35568 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFUSION 
Randomness 
Diffusion in a random potential: Hopping as a dynamical 
consequence of localization, 11:37140 (J;US) 
DIGESTER GAS 
See METHANE 
DIGITAL COMPUTERS 
See also SUPERCOMPUTERS 

Computers and data-transmission equipment. Alpha-numeric 

codes, 11:37222 (R;US) 
DIGITIZERS 
Computer Codes 

Digitizing program for the Tektronix 4050 series computers 

with the Tektronix 4956 graphics tablet, 11:37240 (R;US) 
Equipment Interfaces 
Interfacing a coordinate digitizer to a VAX with an IBM PC- 
based interactive system, 11:37241 (R;US) 
DIMETHYL KETONE 
See ACETONE 
DIODE TUBES 
See also THERMIONIC DIODES 
Charged-Particle Transport 

Macroscopic cold-fluid equilibrium properties of relativistic 
non-neutral electron flow in a cylindrical diode, 11:37114 
GJ;US) 

DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOXIN 

Dioxin analysis of Philadelphia northwest incinerator. 
Summary report. Volume 1, 11:36671 (R;US) 

Dioxin analysis of Philadelphia Northwest Incinerator. 
Summary report. Volume 2. Appendices A - F. Technical 
report, 11:36672 (R;US) 

Biological A 

Report of the research planning workshop on bioavailability of 
dioxins held at Raleigh, North Carolina on September 9-12, 
1984, 11:36870 (R;US) 

Ecological Concentration 

Dioxin hazards to fish, wildlife, and invertebrates: a synoptic 

review, 11:36868 (R;US) 
Information Needs 

Report of the research planning workshop on bioavailability of 
dioxins held at Raleigh, North Carolina on September 9-12, 
1984, 11:36870 (R;US) 

Toxicity 

Dioxin hazards to fish, wildlife, and invertebrates: a synoptic 

review, 11:36868 (R;US) 
Water Pollution Abatement 

Determining the effectiveness of an afterburner to reduce 
dioxins and furans. Summary report (Final), 2 October 1984- 
30 June 1985, 11:36791 (R;US) 

1,2-DIPHENYLETHYLENE 

See STILBENE 
DIPHENYLPHOSPHINE OXIDE 

See ORGANIC PHOSPHORUS COMPOUNDS 


ERA-11/16 / 104S 


DIRECT GAIN SYSTEMS 
Prior to September 1980 HEAT GAIN was used to index this 


Comparison of Solar Load Ratio predictions with performance 
of five passive solar buildings, 11:35805 (BA;CA) 
Performance 
Comparison of Solar Load Ratio predictions with performance 
of five passive solar buildings, 11:35805 (BA;CA) 
Stratification 
Thermal stratification in direct gain passive heating systems 
with variable heating of the floor and one vertical wall, 
11:35799 (BA;US) 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSIVE ION WAVES 
See ION PLASMA WAVES 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See OXIDATION 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTRICT HEATING 
Cost 
Reliability of underground heat mains in the UK, 11:36202 
(R;GB) 
Feasibility Studies 
District heating feasibility study for Jamestown, New York. 
Phase Two. Final report, 11:36203 (R;US) 
District heating combined with electricity generation in the 
United Kingdom, 11:35842 (R;GB) 
DIVERTORS 
Cooling Systems 
Active cooling technology for fusion engineering applications, 
11:37213 (BA;US) 
Transport Theory 
Two-dimensional impurity calculations for a high 
recycling divertor, 11:37152 (R;US) 
DODECANE 
Solvent Properties 
Phase behavior of coal fluids: data for correlation 
development. Report for the period: February 1-April 30, 
1986, 11:35446 (R;US) 
Surface Tension 
Effect of wettability of Wilhelmy plate and du Nouey ring on 
interfacial tension measurements in solvent extraction 
systems, 11:36411 (J;US) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
DOLOMITE 
Pneumatic Transport 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, December 1985-February 
1986, 11:35478 (R;US) 
DOLPHINS 
See CETACEANS 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE REDUCTION FACTOR 
See EFFICIENCY 





105S / ERA-11/16 


DOSE RELATIVE FACTOR 
See EFFICIENCY 


Control Systems 
Automated testing of health physics instruments, 11:36625 
(BA;US) 
Performance Testing 
Automated testing of health physics instruments, 11:36625 
(BA;US) 


See DOSEMETERS 
DOUBLET-3 DEVICE 
Cyclotron Radiation 
Grating spectrometer installation for electron cyclotron 
emission measurements on the DIII-D tokamak using 
circular waveguide and synchronous detection, 11:37161 
(R;US) 
ECR Heating 
Heating effectiveness in electron cyclotron heating experiments 
in the Doublet III tokamak, 11:37160 (R;US) 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRESDEN-2 REACTOR 
Morris, Illinois, USA 
Reactor Materials 
Hydrogen water chemistry for BWRs. A status report on the 
US development program, 11:35855 (R;US) 
Water Chemistry 
Hydrogen water chemistry for BWRs. A status report on the 
US development program, 11:35855 (R;US) 


High resolution drift chambers, 11:36616 (J;NL) 


DRIFT TUBES 
Design 


Thermal design of drift tubes for high-gradient linacs, 11:36588 
(R;US) 
Ionized Gases 
Simulations of beam transport in an IFR propagation channel, 
11:36582 (R;US) 
DRILL CORES 
Chemical Composition 
Quality assessment of strippable coals in New Mexico, Year I, 
Phase II, Fruitland and Cleary coals in the San Juan Basin of 
northwestern New Mexico, 11:35466 (R;US) 


Environmental Radiation Data, Report 42, April-June 1985, 
11:36747 (R;US) 
Toxic Materials 
Air Toxics Information Clearinghouse: ongoing research and 
development projects. Interim report, 11:36751 
(R;US) 


Volatile Matter 
Inhalation exposure in the home to volatile organic 
contaminants of drinking water (Trichloroethylene), 
11:36713 (R;US) 
DROPLETS 
Growth 
Numerical simulation of diffusion-controlled droplet growth: 
Dynamical correlation effects, 11:37017 (J;US) 
Heat Transfer 
Numerical analysis of heat and mass transfer from fluid spheres 
in an electric field, 11:36541 (J;US) 
Mass Transfer 
Numerical analysis of heat and mass transfer from fluid spheres 
in an electric field, 11:36541 (J;US) 


See DEUTERIUM COMPOUNDS 


HEAVY WATER 
DUSTS 
Control 
Dust-control handbook for longwall-mining operations. 
File report, April 1984-May 1985, 11:35501 (R;US) 
Improved diffuser and sprayfan systems for ventilation of coal- 
mine working faces. Open File report, 23 December 1980-21 
March 1985, 11:35497 (R;US) 
Removal 
Improved sprayfan system installation guide. Open File report, 
11:35496 (R;US) 
DYE LASERS 


Plasma ultraviolet source for short wavelength lasers. Final 
report, 15 January 1985-14 January 1986, 11:36520 (R;US) 
Gain 
Large-gain amplifier for subpicosecond optical pulses, 11:36526 
(J;US) 
Mode Locking 
Large-gain amplifier for subpicosecond optical pulses, 11:36526 
(J;US) 


Pumping 
Plasma ultraviolet source for short wavelength lasers. Final 
report, 15 January 1985-14 January 1986, 11:36520 (R;US) 
Performance 
Proton-transfer laser. Dual wavelength lasing action in binary 
dye mixtures involving 3-hydroxyflavone, 11:36533 (J;US) 
DYES 
Photoionization 
Picosecond dynamics of conformation changes in malachite 
green dye produced by photoionization of malachite green 
leucocyanide, 11:36467 (J;NL) 
DYMAC SYSTEM 
See PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See PLUTONIUM 
DYNAMICS 
Mathematical Models 
Global properties of cellular automata, 11:37148 (J;US) 
Invariant strings and pattern-recognizing p ies of one- 
dimensional cellular automata, 11:37149 (J;US) 


E LAYER 

See E REGION 
E REGION 

Sodium 
Neutral/ion chemistry of sodium in the stratosphere and 
mesosphere. Technical report, 11:36930 (R;US) 

EARLY RADIATION INJURIES 

See RADIATION INJURIES 
EARTH ATMOSPHERE 


See also EARTH MAGNETOSPHERE 
IONOSPHERE 


Angular Momentum 
Length of day and atmospheric angular momentum: a 
comparison for 1981-1983, 11:36904 (R;US) 
Interfaces 
Changes in the ocean mixed layer following extraordi 
atmospheric forcing. Master's thesis, 11:36657 (R;US) 
Light Scattering 
Atmospheric illumination and shadows. Revision 1, 11:37221 
(R;US) 
EARTH MAGNETOSPHERE 
Ton Collisions 
Definition phase for thermal ion dynamics experiment for 
OPEN. Final Report, 11:36938 (R;US) 
Plasma Waves 
Definition study of a coordinated group of experiments to 
measure and monitor the in-situ plasma and electromagnetic 
environment of a polar-orbiting space shuttle. Final report, 
18 February 1983-18 February 1985, 11:36929 (R;US) 





Solar Wind 
Equatorial scintillations: advances since ISEA-6, 11:36931 
{R;US) 
EARTHWORMS 
See ANNELIDS 
EBR-2 REACTOR 
After-Heat Removal 
Experimental and analytical study of loss-of-flow transients in 
EBR-II occurring at decay power levels, 11:35975 (BA;US) 
Loss of Flow 
Experimental and analytical study of loss-of-flow transients in 
EBR-II occurring at decay power levels, 11:35975 (BA;US) 
Unprotected loss-of-heat sink simulation in the EBR-II plant, 
11:36007 (BA;US) 
Natural Convection 
Experimental and analytical study of loss-of-flow transients in 
EBR-II occurring at decay power levels, 11:35975 (BA;US) 
Post-Irradiation Examination 
Radiological safety analysis of the hot fuel examination 
Facility/South, 11:36512 (J;US) 
Spent Fuel Elements 
Radiological safety analysis of the hot fuel examination 
Facility/South, 11:36512 (J;US) 
ECUADOR 
Energy Supplies 
Ecuador - energy situation 1984/1985, 11:36077 (R;DE;In 
German) 
EDDY CURRENT TESTING 
Data Processing 
Field application of eddy-current data processing, 11:35869 
(R;FR) 
EFFICIENCY 
Measuring Methods 
Heat-rate improvement guidelines for existing fossil plants. 
Final report, 11:35838 (R;US) 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEIN FIELD EQUATIONS 
Metrics 
Instability of de Sitter space on short time scales, 11:37066 
(J;US) 
String Models 
Nonstatic vacuum strings: Exterior and interior solutions, 
11:37067 (J;US) 
Vacuum States 
Nonstatic vacuum strings: Exterior and interior solutions, 
11:37067 (J;US) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEIN-MAXWELL EQUATIONS 
Many-Dimensional Calculations 
Stability analysis of M,W or =*> or =*> or =? in the ten- 
dimensional Einstein/Maxwell theory, 11:37072 (J;US) 
ELECTRIC ARCS 


Ton Sources 
Volume H™ ion production experiments at LBL, 11:36982 
(J;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 


METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 


Boundary Layers 
Analysis of thin-gap flow cells, 11:36059 (RA;US) 
Commercialization 


Development of an ECS technology transfer plan, 11:36043 
(RA;US) 
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Corrosion Protection 
Research needs for corrosion control and prevention in energy 
conservation systems, 11:36038 (RA;US) 
Electrodes 
Semiconductor electrochemical approach to the study of the 
oxide films on nickel and zinc, 11:36060 (RA;US) 
Zinc electrode morphology in acid electrolytes, 11:36063 
(RA;US) 
Materials 


Energy systems based on polyacetylene: rechargeable batteries 
and Schottky barrier solar cells. Final report, March 1, 1981- 
February 29, 1984, 11:36072 (R;US) 

Molten-electrolyte cell research, 11:36023 (RA;US) 

New battery materials, 11:36019 (RA;US) 

Preparation and properties of PEO complexes of divalent 
cation salts, 11:36021 (RA;US) 

Surface layers on battery materials, 11:36022 (RA;US) 

Membranes 

Tonic membranes for the zinc/ferricyanide battery, 11:36051 

(RA;US) 
Performance Testing 

Battery energy system interface analysis, 11:36042 (RA;US) 

EHP battery test working task force activities, 11:36218 
(RA;US) 

Studies of high reliability long-life Li/SO: cells, 11:36076 
(R;US) 

Summary report of First International Workshop on Battery 
Testing 30 September through 2 October 1985, Heidelberg, 
FRG, 11:36056 (RA;US) 

Testing activities at the National Battery Test Laboratory, 
11:36044 (RA;US) 


Lithium ambient-temperature battery reliability program, May 
1983-April 1985, 11:36075 (R;US) 
Research Programs 
Analysis of thin-gap flow cells, 11:36059 (RA;US) 


Electrochemical energy storage and conversion technologies: 
future trends, 11:36012 (RA;US) 
EPRI storage program - introductory remarks, 11:36011 
(RA;US) 
Exploratory development program overview, 11:36214 
(RA;US) 
Molten-electrolyte cell research, 11:36023 (RA;US) 
SNL project analysis activities for ETD project, 11:36039 
(RA;US) 
Technology Base Research Project, 11:36213 (RA;US) 
Zinc/ferricyanide battery development, Phase IV, 11:36026 
(RA;US) 
Technology Assessment 
Electrochemical energy storage and conversion technologies: 
future trends, 11:36012 (RA;US) 
Technology Base Research Project, 11:36213 (RA;US) 
Technology Transfer 
Development of an ECS technology transfer plan, 11:36043 
(RA;US) 
SNL project analysis activities for ETD project, 11:36039 
(RA;US) 
ELECTRIC CABLES 
Failure Mode Analysis 
Correlation of electrical reactor cable failure with materials 
degradation, 11:35902 (R;US) 
Removal 
Development of the JetMole cable-replacement system. 
Volume 1. Field test program, 11:35851 (R;US) 
Testing 
Correlation of electrical reactor cable failure with materials 
degradation, 11:35902 (R;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTORS 
Electric Impedance 
Electrical circuit modeling of conductors with skin effect, 
11:36558 (J;US) 
Electric Potential 
Electrical circuit modeling of conductors with skin effect, 
11:36558 (J;US) 
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ELECTRIC CONTACTORS 

See SWITCHES 
ELECTRIC CURRENTS 

See also ELECTRIC ARCS 

Induction 
Comparison of the coupling of grounded and ungrounded 
humans to vertical 60-Hz electric fields, 11:36892 (R;US) 

ELECTRIC DISCHARGES 

See also ELECTRIC ARCS 


Long-life, repetitive-pulse switch for lasers. Final report, 
September 1982-June 1985, 11:36555 (R;US) 
ELECTRIC FIELDS 
Effects 
Eighth annual Program Information Notice. Electric Energy 
Systems Program, 11:35850 (R;US) 
ELECTRIC FILTERS 


Design 
Disk filter, 11:36569 (P;US) 
High temperature, high efficiency electric air filter using a 
stacked-disk design, 11:36570 (BA;US) 


High temperature, high efficiency electric air filter using a 
stacked-disk design, 11:36570 (BA;US) 
ELECTRIC IMPEDANCE 


Solution 
Electrical circuit modeling of conductors with skin effect, 
11:36558 (J;US) 
ELECTRIC POWER 
Values 

Power value determinations. Guidelines, 11:36104 (R;US) 

ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 

ELECTRIC POWER SYSTEMS 


Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
Data Compilation 
Electric Power Monthly, March 1986, 11:36101 (R;US) 


Consumption 

Development of a technology assessment data base, 11:36126 
(R;US) 

Load Management 

Design improvements and cost reductions for a 5000 MWh 
superconducting magnetic energy storage plant. Part 2. 
Project final report, October 1985, 11:35840 (R;US) 

Standardized lead-acid battery systems for utility energy 
management, 11:36036 (RA;US) 

Technical and economic assessments of electrochemical energy 
storage systems project: cost assessment of battery energy 
storage, 11:36041 (RA;US) 

Transferability of results from direct load-control (DLC) 
experiments. Final report, 11:36106 (R;US) 

Research 


Chemisizy #nd uses of carbon dioxide. Final report, 11:36418 
(R;US) 


Survey of engineering and construction programs in the 

electric utility industry, 11:35825 (R;US) 
Peak Load 

Long range forecast of power demands on the Baltimore Gas 
and Electric Company system. Volume 1, 11:36108 (R;US) 

Long-range forecast of power demands on the Baltimore Gas 
and Electric Company system. Volume 2. Documentation 
manual, 11:36109 (R;US) 


Planning 
Review of electric utility loss-of-load probability in 1979. 
Volume 1, 11:36103 (R;US) 
Power Demand 
Long range forecast of power demands on the Baltimore Gas 
and Electric Company system. Volume 1, 11:36108 (R;US) 
Long-range forecast of power demands on the Baltimore Gas 
and Electric Company system. Volume 2. Documentation 
manual, 11:36109 (R;US) 


Research Programs 
1985 survey of utility residential end-use projects. Final report, 
11:36105 (R;US) 
Solar Thermal Power Plants 
Southwest utility expansion plans: implications for solar 
thermal electric technologies, 11:35767 (R;US) 
Superconducting Magnetic Energy Storage 
Design improvements and cost reductions for a 5000 MWh 
superconducting magnetic energy storage plant. Part 2. 
Project final report, October 1985, 11:35840 (R;US) 
Time-of-Use Pricing 
Analysis of Southern California Edison's general service time- 
of-use experiment. Final report, 11:36107 (R;US) 
Waste Product Utilization 
Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
ELECTRICAL BREAKDOWN 
See ELECTRICAL FAULTS 
ELECTRICAL FAULTS 
Circuit Breakers 
Evaluation of sensitive ground-fault interrupters for coal mines. 
Information Circular/1985, 11:35500 (R;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
Aluminium-Air Batteries 
Aluminum-air research at LLNL, 11:36219 (RA;US) 
Electric Batteries 
EHP battery test working task force activities, 11:36218 
(RA;US) 
EV testing activities, 11:36217 (RA;US) 
Exploratory development program overview, 11:36214 
(RA;US) 
Technology Base Research Project, 11:36213 (RA;US) 
Fuel Cells 
Fuel cells, 11:36220 (RA;US) 
Investigation of alloy catalysts and redox catalysts for 
phosphoric acid electrochemical systems, 11:36221 (RA;US) 
SPE fuel cells, 11:36222 (RA;US) 
Fuel Economy 
Electric vehicle operations in a cold climate, 11:36223 (B;US) 
Iron-Nickel Batteries 
The impact of monoblock design and battery packaging on 
temperature excursion of nickel/iron batteries, 11:36225 
(B;US) 
Performance Testing 
Electric vehicle operations in a cold climate, 11:36223 (B;US) 
Road Tests 
Electric vehicle operations in a cold climate, 11:36223 (B;US) 
Sodium-Sulfar Batteries 
Development of the sodium-sulfur battery system, 11:36215 
(RA;US) 
Development of beta-alumina ceramic electrolyte, 11:36216 
(RA;US) 
ELECTROCATALYSTS 
Additives 
Electrocatalysis. Final report (Raney nickel including 
additives), 11: 11:35634 (R;DE) 
Materials 
New materials for bifunctional air electrodes, 11:36070 
(RA;US) 


Programs 
Electrocatalysts for oxygen electrodes, 11:36068 (RA;US) 
ELECTRODES 
See also ANODES 
Corrosion 
Status of the investigations of the sulfur electrode: kinetics and 
corrosion studies, 11:36030 (RA;US) 
Corrosion Protection 
Glassy (microcrystalline) metal/alloy coatings for corrosion 
protection, 11:36033 (RA;US) 


Effects of cesium in the plasma of the surface conversion H™ 
source, 11:36990 (J;US) 


Electrocatalysts for oxygen electrodes, 11:36068 (RA;US) 





ELECTRODES 
Electrocatalysts 


New materials for bifunctional air electrodes, 11:36070 
(RA;US) 
Fabrication 
Development of stable carbon electrodes for zinc-halogen 
batteries, 11:36052 (RA;US) 
it of stable carbon electrodes for zinc/halogen 
batteries, 11:36053 (RA;US) 
Development of stable carbon electrodes for zinc/halogen 
batteries, 11:36054 (RA;US) 
Nickel-net supported cermet diaphragms and distance-free 
i sandwiches for advanced alkaline water 
electrolysis. Final report, 11:35635 (R;DE) 
Materials 
Aluminum-air electrode development, 11:36066 (RA;US) 
Determination of the effect of metallurgical variables on the 
electrocatalytic properties of PtCr alloys, 11:36119 (RA;US) 
Modifications 
Chemically modified electrodes and related solution chemistry. 
Technical progress report, January 1, 1984-July 1, 1986, 
11:36458 (R;US) 


Zinc electrode morphology in acid electrolytes, 11:36063 
(RA;US) 


Aluminum-air electrode development, 11:36066 (RA;US) 

Bifunctional oxygen electrodes for rechargeable metal-air cells, 
11:36069 (RA;US) 

Electrochemical behavior of particulate electrodes, 11:36061 
(RA;US) 

Semiconductor electrochemical approach to the study of the 
oxide films on nickel and zinc, 11:36060 (RA;US) 


Effects of cesium in the plasma of the surface conversion H™ 
source, 11:36990 (J;US) 
ELECTROENCEPHALOGRAPHY 
Parametric 
Modeling multivariate covariance nonstationary time series and 
their dependency structure, 11:37249 (R;US) 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Corrosion 
Effect of sulfur corrosion on glass electrolyte, 11:36029 
(RA;US) 
ELECTROLYTIC CELLS 


Electrocatalysis. Final report (Raney nickel including 
additives), 11:35634 (R:DE) 


Nickel-net supported cermet diaphragms and distance-free 
electrode-diaphragm sandwiches for advanced alkaline water 
electrolysis. Final report, 11:35635 (R;DE) 

Equipment 


Nickel-net supported cermet diaphragms and distance-free 
electrode-diaphragm sandwiches for advanced alkaline water 
electrolysis. Final report, 11:35635 (R;DE) 
ELECTROMAGNETIC FIELDS 
Biological Effects 
Lack of effect of weak low frequency electromagnetic fields 
on chick embryogenesis, 11:36893 (J;GB) 
ELECTROMAGNETIC ISOTOPE SEPARATORS 
On-Line Systems 
Delayed neutron studies at isotope separators, 11:35630 
(BA;CA) 
Research 


Programs 
Delayed neutron studies at isotope separators, 11:35630 
(BA;CA) 
Studies of neutron-rich nuclei far from stability at TRISTAN, 
11:35631 (BA;CA) 
ELECTROMAGNETIC PULSES 
Functions 
New solution of the problem of EMP coupling on cables over 
ground of finite conductivity, 11:36627 (R;US) 
ELECTROMAGNETIC RADIATION 


See also BREMSSTRAHLUNG 
ELECTROMAGNETIC PULSES 
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GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
X RADIATION 
Role for the magnetic field in the radiation-induced efflux of 
calcium ions from brain tissue in vitro, 11:36889 (R;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
Design 
Near-millimeter free electron laser designs based on measured 
characteristics of small-period electromagnet wigglers, 
11:36525 (J;US) 
Performance 
Near-millimeter free electron laser designs based on measured 
characteristics of small-period electromagnet wigglers, 
11:36525 (J;US) 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAMS 
Auxiliary Systems 
UCSB FEL (free electron laser) experimental program. 
Technical report, 1 October 1982-30 September 1983, 
11:36513 (R;US) 
Beam Shaping 
Pulse shaping of high-current electron beams with gradient B 
drift transport, 11:36583 (R;US) 
Beam Transport 
Ion focused transport experiments, 11:36594 (R;US) 
Pulse shaping of high-current electron beams with gradient B 
drift transport, 11:36583 (R;US) 
Computerized Simulation 
Nonlinear modeling of relativistic beam propagation, 11:36955 
(R;US) 
Dosimetry 
Measuring assembly for a primary standard absorbed dose 
calorimeter, 11:36610 (R;GB) 
Focusing 
Ion focused transport experiments, 11:36594 (R;US) 
ELECTRON COLLISIONS 
Bibliographies 
1985 bibliography of atomic and molecular processes, 11:36953 
(R;US) 
Energy Losses 
DEPOS: Parametric electron energy deposition module in 
slabs, 11:37119 (J;NL) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DENSITY 
Assessment of methods for monitoring the ionosphere by 
observing uv and visible emissions. Final report, 23 February 
1983-30 June 1984, 11:36934 (R;US) 
ELECTRON DETECTION 
Cherenkov Counters 
Method to measure the vsub()e elastic scattering by 
Cherenkov effect in water, 11:36609 (R;FR;In French) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON TRANSFER 
Not for CHARGE EXCHANGE. 
Wave Functions 
Model for orientation effects in electron-transfer reactions. 
Technical report, 11:36941 (R;US) 
ELECTRONIC CIRCUITS 
See also LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
SWEEP CIRCUITS 
Design 
Electrical circuit modeling of conductors with skin effect, 
11:36558 (J;US) 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
MICROWAVE EQUIPMENT 
POWER SUPPLIES 





109S / ERA-11/16 


Electromagnetic Fields 
Electromagnetic compatibility for the control and command 
equipments in nuclear power plants, 11:35910 (R;FR;In 
French) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Multiplicity distributions in e* e~ annihilation at 29 GeV, 
11:37020 (R;US) 
Note on asub(s) measuring in e* e~ collisions, 11:37022 
(R;FR;In French) 
Prompt electron production from the DELCO detector at the 
SLAC storage ring PEP, 11:37037 (J;US) 
Signatures of a second heavy neutral vector boson in e* e~ 
annihilation, 11:37056 (J;US) 
Constants 
Note on asub(s) measuring in e* e~ collisions, 11:37022 
(R;FR;In French) 
Jet Model 
Jet discrimination in the processes e* e~ —> u anti-u by an 
estimation of their charge, 11:37048 (R;FR;In French) 


Multiplicity distributions in e* e~ annihilation at 29 GeV, 
11:37020 (R;US) 
Pair Production 
Jet discrimination in the processes e* e~ — u anti-u by an 
estimation of their charge, 11:37048 (R;FR;In French) 
Particle Production 
Some crucial predictions of compositeness for the experiments 
at 100-GeV e*e™ colliders, 11:37053 (J;US) 
ELECTRONS 
See also PROMPT ELECTRONS 


Auroral electron acceleration by lower-hybrid waves, 11:36939 
(R;US) 


Electron dynamics in one-dimensional double layers, 11:37174 
(J;GB) 
Momentum Transfer 
Sensitivity of electron thermalization in rare gases to 
momentum-transfer cross section and impurities, 11:36952 
(R;JP) 
Thermalization 
Sensitivity of electron thermalization in rare gases to 
momentum-transfer cross section and impurities, 11:36952 


(R;JP) 
ELECTROSLAG CASTING 
Evaluation 
Surface Gasification Materials Program semiannual progress 
report for the period ending March 3i, 1986, 11:35428 
(R;US) 
ELECTROSLAG WELDING 
Electrochemistry 


Electrochemical effects on weld pool chemistry in submerged 
arc and dc electroslag welding, 11:36252 (R;US) 
ELECTROSTATIC ACCELERATORS 
Electron Beams 
UCSB FEL (free electron laser) experimental program. 
Technical report, 1 October 1982-30 September 1983, 
11:36513 (R;US) 
ELECTROSTATIC ANALYZERS 
Development of a low energy neutral analyzer (LENA). Final 
report, 11:37155 (R;US) 
ELECTROSTATIC PRECIPITATORS 


Design 
Results of the CES high-temperature, high-pressure 


electrostatic precipitator testing program at Curtiss-Wright. 
Final report, 11:35845 (R;US) 
Performance Testing 
Results of the CES high-temperature, high-pressure 
electrostatic precipitator testing program at Curtiss-Wright. 
Final report, 11:35845 (R;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELECTROVAC EQUATIONS 
See EINSTEIN-MAXWELL EQUATIONS 
ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 


ELMO BUMPY TORUS 
Ton Plasma Waves 
Ion cyclotron electromagnetic wave structure in Elmo Bumpy 
Torus, 11:37176 (J;GB) 
Plasma Confinement 
Monte Carlo neutral density calculations for a bumpy torus, 
11:37168 (J;US) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMERGENCIES 
See ACCIDENTS 
EMP 
See ELECTROMAGNETIC PULSES 
EMPHYSEMA 
Etiology 
Nitrogen dioxide exposure and development of pulmonary 
emphysema, 11:36877 (J;US) 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 


ENDONUCLEASES 
Enzyme Induction 
Viruses of eukaryotic green algae. Progress report, August 1, 
1984-March 1, 1986, 11:36802 (R;US) 
ENDOTHELIUM 
Biological Radiation Effects 
Thromboxane-mediated injury following radiation. Annual 
ssnmanty report, 15 January-1 September 1984, 11:36827 


Relation of structure to function for the US reference standard 
endotoxin after exposure to © Co radiation, Interim report, 
September 1984-December 1985, 11:36828 (R;US) 

ENERGY CONSERVATION 
Corrosion Protection 

Research needs for corrosion control and prevention in energy 

conservation systems, 11:36038 (RA;US) 
Evaluation 

Energy conservation program evaluation: practical methods, 
useful results. Volume 1. Sessions 1-11, 11:36133 (R;US) 

Energy conservation program evaluation: practical methods, 
useful results. Volume 2. Sessions 12-28, 11:36134 (R;US) 

Meetings 

Energy conservation program evaluation: practical methods, 
useful results. Volume 1. First day proceedings, August 27, 
1984, 11:36123 (R;US) 

Energy conservation program evaluation: practical methods, 
useful results. Volume 2. Second day proceedings, August 
28, 1984 , 11:36124 (R;US) 

Energy conservation program evaluation: practical methods, 
useful results. Volume 1. Sessions 1-11, 11:36133 (R;US) 
Energy conservation program evaluation: practical methods, 
useful results. Volume 2. Sessions 12-28, 11:36124 (R;US) 

Research Programs 
1985 survey of utility residential end-use projects. Final report, 
11:36105 (R;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Computerized Simulation 

Extensions to the ESP building energy simulation model. Final 

report, 11:36144 (R;DE) 
Data Base Management 
Develogment of a technology assessment data base, 11:36126 


Model documentation report: short-term integrated forecasting 
system, 11:36098 (R;US) 

TVA strategic analysis model: its structure and uses, 11:36110 
(R;US) 





ENERGY INFORMATION ADMINISTRATION 
Information Dissemination 

EIA Publications: New Releases. Publications released, 

November-December 1985, 11:36097 (R;US) 
ENERGY MANAGEMENT 

Annual report on in-house energy management, FY 1985, 
11:36125 (R;US) 

Industrial market and energy management guide. Standard 
Industrial Classification 22, textile mill products industry, 
11:36181 (R;US) 

ENERGY MANAGEMENT SYSTEMS 
Computerized Control Systems 

Introduction to digital logic systems for energy monitoring and 

control systems, 11:36129 (R;US) 
Monitors 

Introduction to digital logic systems for energy monitoring and 

control systems, 11:36129 (R;US) 
ENERGY MODELS 
Documentation 

Model documentation report: short-term integrated forecasting 

system, 11:36098 (R;US) 
P Codes 
Documentation of the Petroleum Allocation (PAL) model. 
Draft, 11:35524 (R;US) 
ENERGY STORAGE SYSTEMS 
Economic Analysis 
Technical and Economic Analysis Project, 11:36013 (RA;US) 
Technology Assessment 
Technical and Economic Analysis Project, 11:36013 (RA;US) 
ENERGY SUPPLIES 
Forecasting 
Model documentation report: short-term integrated forecasting 
system, 11:36098 (R;US) 
ENGINEERED SAFETY SYSTEMS 


See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 


Reliability 
Operational safety reliability program approach with 
recommendations for further development and evaluation, 
11:35967 (R;US) 
ENGINES 
For machines with self-contained energy sources; for machines 
utilizing external energy sources for normal operation see 
MOTORS. 
See also HEAT ENGINES 
Exhaust Gases 
Aircraft engine emissions estimator. Final report, January 1983- 
September 1985, 11:36664 (R;US) 
Mechanical Vibrations 
Computational and experimental study of flow-induced 
vibration of the SSME main injector post, 11:36537 (R;US) 
Turbulent Flow 
Computational and experimental study of flow-induced 
vibration of the SSME main injector post, 11:36537 (R;US) 
ENGLAND 


Favironmental assessment of an enhanced-oil-recovery steam 
emerator equipped with a low-NOx burner. Volume 2. Data 
t. Final report, January 1984-January 1985, 
11:36736 (R;US) f 
ENTRY CONTROL SYSTEMS 
Physical secur: y technology base programs for physical 
security, 11:35627 (R;US) 
ENVIRONMENT 
Radiation Doses 
EXCOMP: an exposure comparison methodology, 11:35621 
(R;US) 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Mathematical Models 
Groundwater mass transport and equilibrium chemistry model 
for multicomponent systems, 11:36783 (R;US) 
EOR 
See ENHANCED RECOVERY 
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EPIDEMIOLOGY 
Interlaboratory 
Power and error of epidemiologic studies in a regulatory 
environment, 11:36822 (RA;US) 
EPRI 
Energy Storage Systems 
EPRI program overview, 11:36014 (RA;US) 
EPRI storage program - introductory remarks, 11:36011 
(RA;US) 
EQUILIBRIUM PLASMA 
Absorption Spectroscopy 
Diagnostic techniques in thermal plasma processing (Part II). 
Volume 2, 11:36944 (R;US) 
Electric Probes 
Diagnostic techniques in thermal plasma processing (Part II). 
Volume 2, 11:36944 (R;US) 
Emission Spectroscopy 
Diagnostic techniques in thermal plasma processing (Part II). 
Volume 2, 11:36944 (R;US) 
Laser Spectroscopy 
Diagnostic techniques in thermal plasma processing (Part II). 
Volume 2, 11:36944 (R;US) 
Optical Pyrometers 
Diagnostic techniques in thermal plasma processing (Part II). 
Volume 2, 11:36944 (R;US) 
Plasma Diagnostics 
Diagnostic techniques in thermal plasma processing (Part I). 
Volume 1, 11:36943 (R;US) 
Diagnostic techniques in thermal plasma processing (Part II). 
Volume 2, 11:36944 (R;US) 
Streak Photography 
Diagnostic techniques in thermal plasma processing (Part II). 
Volume 2, 11:36944 (R;US) 
Velocimeters 
Diagnostic techniques in thermal plasma processing (Part II). 
Volume 2, 11:36944 (R;US) 
EQUIPMENT INTERFACES 
C Codes 
Interfacing a coordinate digitizer to a VAX with an IBM PC- 
based interactive system, 11:37241 (R;US) 
ERYTHROCYTES 
Radiation Effects 
Effects of 4000-rad irradiation on the in vitro storage 
properties of packed red cells. Final report, 11:36826 (R;US) 


Includes esters of organic and inorganic acids. 
Hydrolysis 
Energies of organic compounds. Final report, 11:36443 (R;US) 
Vaporization Heat 
Energies of organic compounds. Final report, 11:36443 (R;US) 
ETA MESONS 
Meson-Nucleon Interactions 
ETA-mesic nucleus: a new nuclear species, 11:37045 (R;US) 
ETA-549 
See ETA MESONS 
ETHANE 
Normal-Mode Analysis 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 


Phase behavior of coal fluids: data for correlation 
development. Report for the period: February 1-April 30, 
1986 (Solubility in n-dodecane, n-eicosane, n-octacosane, and 
n-hexatriacontane), 11:35446 (R;US) 

Vibrational States 

Valence coordinate contributions to zero-point energy shifts 

due to hydrogen isotope substitutions, 11:36452 (J;JP) 
ETHANOL 


Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report No. 2, 11:35652 (R;US) 
of State 
Prediction of thermod i ies of coal derivatives. 


lynamic properties 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
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Phase Studies 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
Production 
Production of ethanol from biomass, 1907-1961, 11:35751 
(R;US) 
Technical and economic feasibility of enzyme hydrolysis for 
ethanol production from wood, 11:35654 (R;US) 
Solvent Extraction 
Cosolvent-enhanced critical-fluid extraction of organics from 
water. Final report, 14 August 1984-14 August 1985, 
11:36394 (R;US) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
ETHANOL FUELS 
Use for pure ethanol, ethanol-water mixtures, or ethanol with 
additives; for ethanol-gasoline mixtures, use GASOHOL. 
Air Pollution 
Multimedia technical support document for the ethanol-for-fuel 
industry. Final report, 1981-1985, 11:36723 (R;US) 
Production 
Startup and operational case histories of the South Point 
ethanol and Kentucky Agricultural Energy Corporation fuel 
ethanol plants, 11:35656 (BA;US) 
ETHANOL PLANTS 
Commercialization 
Startup and operational case histories of the South Point 
ethanol and Kentucky Agricultural Energy Corporation fuel 
ethanol plants, 11:35656 (BA;US) 


Analysis 
Startup and operational case histories of the South Point 
ethanol and Kentucky Agricultural Energy Corporation fuel 
ethanol plants, 11:35656 (BA;US) 


Startup and operational case histories of the South Point 
ethanol and Kentucky Agricultural Energy Corporation fuel 
ethanol plants, 11:35656 (BA;US) 


See also ACETALS 
ANISOLE 


Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 

Pyrolysis 

Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985 
(Benzylphenylamine, benzylphenylsulfide, phenethyl phenyl 
ether, 1,3 diphenyl propane), 11:35418 (R;US) 

Products 


Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985 
(Benzylpheny!amine, benzylphenylsulfide, phenethyl pheny] 
ether, 1,3 diphenyl propane), 11:35418 (R;US) 

Synthesis 

Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 

ETHOCEL 


See CELLULOSE 
ETHERS 


ETHYL ALCOHOL 
See ETHANOL 


Chemical Preparation 
Surface properties of offretite and ZSM-34 zeolites, 11:35648 
(BA;US) 
Isotopic Exchange 
Gas-phase reactions with ethylene and hydrogen sulfide of 
tritium atoms thermalized after nuclear recoil, 11:36473 
(J;US) 
Normal-Mode Analysis 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 


EXPERIMENTAL BREEDER REACTOR-2 


Supercritical State 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, 11:36416 (R;US) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
Vibrational States 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUCALYPTUSES 
Plant Growth 
Short Rotation Woody Crops Program. Annual progress 
report for 1985, 11:35703 (R;US) 
Short Rotation Cultivation 
Short Rotation Woody Crops Program. Annual progress 
report for 1985, 11:35703 (R;US) 
EUROPE 
Climates 
Climatic variations and global climate in Central Europe since 
1881. Vol. 1, 11:36661 (R;DE;In German) 
Climatic variations and global climate in Central Europe since 
1881. Vol. 2, 11:36662 (R;DE;In German) 
Solar Radiation 
Statistical distribution of solar radiation (hourly sums): 
Cumulative Frequency Curves, preparation of a European 
data set and direction for use, 11:35677 (R;DE) 
Weather 
Climatic variations and global climate in Central Europe since 
1881. Vol. 1, 11:36661 (R;DE;In German) 
Climatic variations and global climate in Central Europe ‘since 
1881. Vol. 2, 11:36662 (R;DE;In German) 
EUROPIUM 
Element Abundance 
Rare earth elements in soils from selected areas on the Island 
of Hawaii, 11:36903 (J;US) 
EVACUATED TUBE COLLECTORS 
Performance Testing 
IEA solar: working toward greater cost-effectiveness. 1985 
annual report of the International Energy Agency Solar 
Heating and Cooling Programme, 11:35789 (R;US) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
Uses 
Pulsed excimer laser processing for cost-effective solar cells. 
Final report No. 1, May 1984-December 1985, 11:35687 
(R;US) 
EXHAUST GASES 
Air Pollution 
Aircraft engine emissions estimator. Final report, January 1983- 
September 1985, 11:36664 (R;US) 
Emissions characterization of two methanol-fueled transit 
; buses. Final report, April-September 1985, 11:36229 (R;US) 
” Exhaust and evaporative emissions of high-mileage taxicabs 
and passenger cars. Technical report, 11:36228 (R;US) 
Study of the effects of fuel composition and injection and 
combustion-system type and adjustment on exhaust emissions 
from light-duty diesels. Final report, 11:36226 (R;US) 
Supplemental study of fuel property and injection and 
combustion-system type effects on emissions from light-duty 
diesels. Final report, 11:36227 (R;US) 
Carbon Monoxide 
Test of a theoretical commuter exposure model to vehicle 
exhaust in traffic, 11:36720 (R;US) 
Pollution Control 
Burning of coal-water slurry fuels in a two-stage slagging 
combustor, 11:35489 (J;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 





EXPERIMENTAL NEOPLASMS 
Radioinduction 


Inhalation hazards to uranium miners, 11:36836 (RA;US) 
Inhaled plutonium oxide in dogs, 11:36832 (RA;US) 
Inhaled plutonium nitrate in dogs, 11:36833 (RA;US) 
Low-level #**PuO: lifespan studies, 11:36835 (RA;US) 
Oncogenes in radiation carcinogenesis, 11:36834 (RA;US) 
Toxicity of thorium cycle nuclides, 11:36837 (RA;US) 
EXPERT SYSTEMS 
Data-Flow 
FORTH implementation of te heap data structure, 11:37228 
(R;US) 
Real Time 
FORTH implementation of the heap data structure, 11:37228 
(R;US) 
EXPLOSIONS 


See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 


Mathematical Models 
Fundamental mathematical theory for thermal explosions in 
rigid solids and in gases. Final report, 1 March 1982-21 July 
1985, 11:36646 (R;US) 
EXPLOSIVE FRACTURING 
Blast Effects 
Geological characterization of overburden for surface coal 
mine blast design in the Warrior Coal Field, Alabama. Final 
report for the 1984-1985 project year, 11:35470 (R;US) 
Recommendations 
Geological characterization of overburden for surface coal 
mine blast design in the Warrior Coal Field, Alabama. Final 
report for the 1984-1985 project year, 11:35470 (R;US) 


Geological characterization of overburden for surface coal 
mine blast design in the Warrior Coal Field, Alabama. Final 
report for the 1984-1985 project year, 11:35470 (R;US) 

EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
Performance Testing 

Experimental data base for estimating the consequences from a 
hypothetical sabotage attack on a spent fuel shipping cask, 
11:35624 (R;US) 

EXPONENTIAL PILES 

See SUBCRITICAL ASSEMBLIES 
EXPORTS 

Forecasting 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 

EXPOSURE (RADIATION DOSES) 

See RADIATION DOSES 
EXTREMELY HIGH FREQUENCY RADIATION 

See MICROWAVE RADIATION 


F MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor F-2030 RESONANCES. 


Lifetimes of the charmed particles D*~, F*~, and A/sub c/*+ 
produced by neutrinos, 11:37039 (J;US) 
Hadronic Particle Decay 
Measurement of the F-meson lifetime, 11:37040 (J;US) 
F REGION 
Ion Density 
Scintillations associated with bottomside sinusoidal 
irregularities in the equatorial F region, 11:36932 (R;US) 


Scintillations associated with bottomside sinusoidal 


irregularities in the equatorial F region, 11:36932 (R;US) 
F-2030 RESONANCES 


See MILITARY FACILITIES 
CILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
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FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TERMINAL) 
See TERMINAL FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILURE MODE ANALYSIS 
Evaluation 
Using event trees and fault trees, 11:35546 (J;US) 
FALLOUT 
For radioactive fallout only. 
Spatial Distribution 
Analysis of operation UPSHOT-KNOTHOLE nuclear test 
BADGER radiological and meteorological data, 11:36660 
(R;US) 
FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 


FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Biological Wastes 
Anaerobic digestion on a dairy farm: overview, 11:35647 
G;NL) 
Manures 
Anaerobic digestion on a dairy farm: overview, 11:35647 
(J;NL) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST NEUTRONS 
Therapeutic Uses 
Review of clinical results of fast neutron therapy in the USA, 
11:36817 (J;DE) 
FAST REACTORS 
Planning 
Overview of the United States fast reactor and related 
advanced reactor programmes, 11:35885 (BA;XA) 
Research Programs 
Overview of the United States fast reactor and related 
advanced reactor programmes, 11:35885 (BA;XA) 
FATIGUE 
Crack Propagation 
Using acoustic waves for the characterization of closed fatigue 
cracks, 11:36553 (R;US) 
Dependence 


Oxidation accelerated fatigue crack nucleation and 
propagation, 11:36265 (RA;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS 
Evaluation 
Using event trees and fault trees, 11:35546 (J;US) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FEDERAL REGION VII 
Prior to June 1982 this concept was indexed to MIDWEST 
REGION. 


See also MISSOURI 
NEBRASKA 


Economic Growth 
Can high technology stimulate economic growth in the 
midwest: an examination of midwest location attributes 
(Biotechnology), 11:37216 (R;US) 
Technology Impacts 
Can high technology stimulate economic growth in the 
midwest: an examination of midwest location attributes 
(Biotechnology), 11:37216 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
BWR Type Reactors 
Disparities in nuclear power plant performance in the United 
States and the Federal Republic of Germany, 11:35858 
(R;US) 


European 
American households, 11:36157 (J;DE;In German) 
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PWR Type Reactors 
Disparities in nuclear power plant performance in the United 
States and the Federal Republic of Germany, 11:35858 
(R;US) 
FEEDBACK 


Functional observer and state feedback, 11:37226 (R;US) 
FEEDWATER 
Desalination 
Installation of a demonstration plant for seawater desalination 
by reverse osmosis in unit 7 of the 475 MW heat-and-power 
station of Grosskraftwerk Mannheim AG. Final report, 
11:35841 (R;DE;In German) 
On-Line Measurement Systems 
Water-level and fuel-failure external monitoring, 11:35912 
(BA;US) 
Water Chemistry 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
Techniques for determining the radiological impacts of 
hydrogen water chemistry, 11:35923 (R;US) 
Water Treatment 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMIONS 
See also BARYONS 


Fermion mass hierarchy, Kobayashi-Maskawa matrix, and 
weak and strong CP solution with a non-Abelian family 
symmetry, 11:37063 (J;US) 

FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITIC STEELS 
Reactor Materials 

Predicted irradiation effects on alloy aging kinetics, 11:35861 

(R;US) 
FERROCENE 
Chemical Reactions 

Bridged ferrocenes. 9. Lithiation and subsequent reactions of 

1,1’-trimethyleneferrocene, 11:36456 (J;US) 
FERROCYANIDES 
Effects 

Mechanism of the photochemical activity of isolated 
chloroplasts. VII. Inactivation of a photoact by dilute 
ferricyanide ions, 11:36882 (J;US) 

FERROUS COMPOUNDS 
See IRON COMPOUNDS 


Malformations 
Teratology of complex mixtures, 11:36874 (RA;US) 
FIBERS 
Air Pollution 
Reference methods for measuring airborne man-made mineral 
fibres (MMMF). Environmental health series, 11:36703 
(R;US) 
FIELD EFFECT TRANSISTORS 
Physical Radiation Effects 
Total-dose radiation effects data for semiconductor devices: 
1985 supplement, volume 1, 11:36363 (R;US) 
(ELECTRIC) 


See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILTERS 


See also AIR FILTERS 
ELECTRIC FILTERS 


Design of filtered epithermal neutron beams for BNCT, 
11:36812 (R;US) 
FILTERS (ELECTRIC) 
See ELECTRIC FILTERS 
FINE CONTROL RODS 
See REGULATING RODS 


FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE ELEMENT METHOD 


Petrov-galerkin finite element method for solving the neutron 
transport equation, 11:37116 (J;US) 
FIRE HAZARDS 
Computer Codes 
User’s guide for FAST, 11:36897 (R;US) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Combustion Control 
Calamity Hollow Mine fire project. 5. Excavation and 
evaluation of the fire zone. Report of Investigations/1986, 
11:35473 (R;US) 
FIRST WALL 
Erosion 
Materials erosion and redeposition studies at the PISCES- 
facility: net erosion under redeposition, 11:37201 (R;US) 
FISCHER-TROPSCH SYNTHESIS 


Multifunctional cobalt-zeolite catalysts for Fischer-Tropsch 
synthesis, 11:35641 (R;DE;In German) 
XPS characterization of Iron Fischer-Tropsch catalysts. Final 
technical report, 11:35638 (R;US) 
FISH LADDERS 
See FISH PASSAGE FACILITIES 
FISH LIFTS 
See FISH PASSAGE FACILITIES 
FISH LOCKS 
See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 
Design 
Fishways: an assessment of their development and design. Part 
3 of 4. Final project report, 11:35659 (R;US) 
Evaluation 
Fisheries evaluation of the Sunnyside Canal Fish Screening 
Facility, spring 1985. Annual report, 1985, 11:35661 (R;US) 
FISHES 
See also ANADROMOUS FISHES 
TROUT 
Evaluation of site-specific criteria for copper and zinc: an 
integration of metal addition toxicity, effluent and receiving 
water toxicity, and ecological survey data, 11:36872 (R;US) 
Larvae 
Effects of variable hardness, ph, alkalinity, suspended clay, and 
humics on the chemical speciation and aquatic toxicity of 
copper, 11:36789 (R;US) 
Mortality 
Simulating fish exposure to toxicants in a heterogeneous body 
of water, 11:36780 (R;US) 
Toxic Materials 
Dioxin hazards to fish, wildlife, and invertebrates: a synoptic 
review, 11:36868 (R;US) 
Polychlorinated biphenyl! hazards to fish, wildlife, and 
invertebrates: a synoptic review, 11:36867 (R;US) 
FISHING INDUSTRY 
Mitigation 
Comprehensive plan for rehabilitation of anadromous fish 
stocks in the Umatilla River Basin. Final report 1985, 
11:35670 (R;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSION NEUTRONS 
RBE 
Life shortening in mice exposed to fission neutrons and 
rays. V. Further studies with single low doses, 11:36842 
G;US) 
FISSION PRODUCT RELEASE 
Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 
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A mechanistic model of release of radionuclides and generation 
of aerosols during reactor core melt interactions with 


concrete, 11:35988 (BA;US) 
Research Programs 
Experience on fission gas release from high burnup fuel rod 
operating in power plants, 11:35909 (R;FR) 
FISSION PRODUCTS 
Evaporation 


Vaporization of a heated liquid into a saturated stream, 
11:35987 (BA;US) 
Research Programs 
Comments on the possible roles of volatile fission products 
(cesium) in CABRI tests, 11:35924 (R;US) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAME PROPAGATION 
Boundary-Value Problems 
Sensitivity analysis of boundary value problems: Application to 
nonlinear reaction-diffusion systems, 11:37146 (J;US) 
FLAMES 
Combustion Kinetics 
Dynamics of stretched flames, 11:36484 (BA;US) 
Simulation 


Simulation of premixed flame propagation through a region of 
vorticity using the discrete vortex dynamics method, 
11:36480 (BA;US) 

Flow Models 

Bifurcation of pulsating and spinning reaction fronts in 
condensed two-phase combustion, 11:36482 (BA;US) 

Simulation of Premixed flame propagation through a region of 
vorticity using the discrete vortex dynamics method, 
11:36480 BAN US) 

Fluorescence Spectroscopy 

A laser induced fluorescence study of perturbations induced by 
a sampling cone in a one-dimensional laminar flame, 
11:36483 (BA;US) 

Laminar Flow 

A laser induced fluorescence study of perturbations induced by 
a sampling cone in a one-dimensional laminar flame, 
11:36483 (BA;US) 

Laser Spectroscopy 
A laser induced fluorescence study of perturbations induced by 
a sampling cone in a one-dimensional laminar flame, 
11:36483 (BA;US) 
Mathematical Models 
Dynamics of stretched flames, 11:36484 (BA;US) 
T Measurement 


‘emperature 
Determination of flame temperature using the anomalous 
fluorescence of pyrene, 11:36399 (J;US) 
Two-Phase Flow 
Bifurcation of pulsating and spinning reaction fronts in 
condensed two-phase combustion, 11:36482 (BA;US) 
Vortex Flow 
Simulation of premixed flame propagation through a region of 
vorticity using the discrete vortex dynamics method, 
11:36480 (BA;US) 
FLAVONES 
Laser Radiation 
Proton-transfer laser. Dual wavelength lasing action in binary 
dye mixtures involving 3-hydroxyflavone, 11:36533 (J;US) 
FLOODS 
Water Pollution 
Superfund Record of Decision (EPA Region 3): Douglassville 
Disposal Site, Berks County, Pennsylvania, September 1985. 
Final report, 11:36800 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLUE GAS 
Chemical Analysis 
Recent developments and observations pertinent to real-time 
monitoring of alkali concentrations in hot gas streams from 
fluidized bed combustion of coal, 11:36631 (R;US) 
Desulfarization 
Comparative costs of flue gas desulfurization. Advantages of 
pressure hydrated lime injection, 11:35455 (R;US) 
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Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater, 11:35426 (R;US) 

Flue gas desulfurization, 11:35849 (P;US) 

Hot Gas Cleanup 

Physical gas stream cleanup. Technology status report, 

11:35408 (R;US) 
Pollutants 

Environmental assessment of a watertube boiler firing a coal- 
water slurry. Volume 2. Data supplement. Final report, 
January 1984-March 1985, 11:36737 (R;US) 

FLUID FLOW 


See also GAS FLOW 
MULTIPHASE FLOW 
TRANSONIC FLOW 
TURBULENT FLOW 
TWO-PH4SE FLOW 


Research Programs 
Lawrence Livermore National Laboratory Granular Flow 
Project. Quarterly report, January-March 1986, 11:36539 
(R;US) 
S Codes 
Data input guide for SWIFT II. The Sandia waste-isolation 
flow and transport model for fractured media, Release 4.84, 
11:35611 (R;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BEDS 
Particle Size 
Experimental tracking of particle-size distribution in a fluidized 
bed, 11:36434 (BA;US) 
FLUIDIZED-BED COMBUSTORS 
Air Pollution Monitoring 
Evaluation of a fluidized-bed sewage sludge incinerator using 
wood chips for fuel, 11:36205 (R;US) 
Circulating Systems 
System design study to reduce capital and operating costs and 
bench-scale testing of a circulating-bed AFB advanced 
concept. Phase 1, Task 2: interim report on Task 1 results, 
11:35485 (R;US) 
Design 
System design study to reduce capital and operating costs and 
bench-scale testing of a circulating-bed AFB advanced 
concept. Phase 1, Task 2: interim report on Task 1 results, 
11:35485 (R;US) 


System design study to reduce capital and operating costs and 
bench-scale testing of a circulating-bed AFB advanced 
concept. Phase 1, Task 2: interim report on Task 1 results, 
11:35485 (R;US) 

Materials 

Fossil energy materials program implementation plan for fiscal 

years 1986 through 1990, 11:35394 (R;US) 
FLUIDS 
Not for BODY FLUIDS. 


See also CRYOGENIC FLUIDS 
FRACTURING FLUIDS 
GASES 
WORKING FLUIDS 


Acceleration 

Stability of an accelerated shear layer, 11:37015 (J;US) 
Hard-Sphere Model 

Note on the fractal dimension of hard sphere trajectories, 

11:37019 (J;US) 

Helmholtz Instability 

Stability of an accelerated shear layer, 11:37015 (J;US) 
Rayleigh-Taylor Instability 

Stability of an accelerated shear layer, 11:37015 (J;US) 


Stability of an accelerated shear layer, 11:37015 (J;US) 
FLUORESCENCE SPECTROSCOPY 
Performance Testing 
Determination of flame temperature using 
fluorescence of pyrene, 11:36399 (J;US) 
FLUORESCENT CONCENTRATORS 
See LUMINESCENT CONCENTRATORS 
FLUORIDES 
See also ARSENIC FLUORIDES 


the anomalous 
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CALIFORNIUM FLUORIDES 
CERIUM FLUORIDES 
GADOLINIUM FLUORIDES 
LANTHANUM FLUORIDES 
LITHIUM FLUORIDES 
MAGNESIUM FLUORIDES 
NEODYMIUM FLUORIDES 
SAMARIUM FLUORIDES 
TUNGSTEN FLUORIDES 


Removal 
Removal of fluoride impurities from UFe gas, 11:35573 (P;US) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINATED ALICYCLIC HYDROCARBONS 
Vibrational States 
p-Fluorotoluene 2710-A band system, 11:36454 (J;US) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also POL YTETRAFLUOROETHYLENE 
Chemical Preparation 
Bridged ferrocenes. 9. Lithiation and subsequent reactions of 
1,1'-trimethyleneferrocene, 11:36456 (J;US) 
FLUORINE 
Beam Production 
Formation of negative ions by charge transfer: He™ to Cl" , 
11:36995 (J;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORINE IONS 
Energy Levels 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
FLUORINE OXIDES 


Decomposition 
Influence of added gases Oz, F2, Nz, Ar, He, CO2 on the 
decomposition rate of F202, 11:36440 (TJ;US) 
FLUTE INSTABILITY 
Stabilization 
Computational study of ICRF stabilization of the m = 1 
interchange mode in mirror geometry, 11:37166 (R;US) 
FLY ASH 
Pneumatic Transport 
Pipe and bend erosion by pneumatic of solids at high 
temperatures. Quarterly report, December 1985-February 
1986, 11:35478 (R;US) 
Chemical Analysis 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, March 1-May 31, 1986, 11:35438 
(R;US) 
Spoil Banks 
Reclamation of alkaline ash piles, 11:35457 (R;US) 
Sulfur Trioxide 
Fly-ash resistivity prediction improvement with emphasis on 
sulfur trioxide. Final report, July 1983-July 1984, 11:35848 
(R;US) 
FOG (SPRAYS) 


FOOD CHAINS 


Compounds 
Excised barley root uptake of several **C labeled organic 
compounds, 11:36871 (R;US) 
FORESTS 
Effects of air pollution on forests: a critical review, 11:36705 
(R;US) 


Environmental research in forest decline. 3 report, 11:36864 
(R;DE;In German) 
Soils 
Effect of simulated acid rain on nitrification and nitrogen 
mineralization in forest soils, 11:36675 (R;US) 
FORMALDEHYDE 
Chemical Preparation 
[Ligand intermediates in metal catalyzed reactions]. Progress 
report, 11:36445 (R;US) 
FORMALIN 
See FORMALDEHYDE 


FORMALITH 
See FORMALDEHYDE 
FORMATES 


Bioassay 
Quantitative method for colorimetric determination of formate 
in fermentation media, 11:36807 (J;US) 
Chemical Preparation 
[Ligand intermediates in metal catalyzed reactions]. Progress 
report, 11:36445 (R;US) 
Concentration 


Quantitative method for colorimetric determination of formate 
in fermentation media, 11:36807 (J;US) 
FORMIC ACID 
Formic acid as a detonation product, 11:36652 (R;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORMYL RADICALS 
Chemical Preparation 
[Ligand intermediates in metal catalyzed reactions]. Progress 
report, 11:36445 (R;US) 
Structure 


Electronic 
Ab initio calculations of electronic and vibrational energies of 
HCO and HOC, 11:36958 (J;US) 
Vibrational States 
Ab initio calculations of electronic and vibrational energies of 
HCO and HOC, 11:36958 (J;US) 
FOSSIL-FUEL POWER PLANTS 
Mitsubishi Juko Giho, Vol. 22, No. 5, 1985, 11:35395 (R;US) 
Air Pollution Abatement 
Reclamation of alkaline ash piles, 11:35457 (R;US) 
Boilers 
Creep life assessment techniques for fossil power plant boiler 
pressure parts, 11:35829 (RA;US) 


Heat-rate improvement guidelines for existing fossil plants. 
Final report, 11:35838 (R;US) 
Feedwater 
Installation of a demonstration plant for seawater desalination 
by reverse osmosis in unit 7 of the 475 MW heat-and-power 
station of Grosskraftwerk Mannheim AG. Final report, 
11:35841 (R;DE;In German) 
Flue Gas 
Comparative costs of flue gas desulfurization. Advantages of 
pressure hydrated lime injection, 11:35455 (R;US) 
Fly Ash 
Fly-ash resistivity prediction improvement with emphasis on 
sulfur trioxide. Final report, July 1983-July 1984, 11:35848 
(R;US) 
Fuel Oils 
Stability and compatibility problems related-to utility fuel oils, 
11:35520 (RA;US) 


Fossil-fueled power plant steady-state simulation model, 
11:35844 (BA;MX) 


Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
Heat-rate improvement guidelines for existing fossil plants. 
Final report, 11:35838 (R;US) 
Thermal Efficiency 
Heat- i ement guidelines for existing fossil plants. 
Final report, 11:35838 (R;US) 
FOSTER WHEELER GASIFICATION PROCESS 
See COMBINED-CYCLE FW PROCESS 
FRACTURE MECHANICS 
Finite Element Method 
Finite element analysis for evaluation of stress distribution and 
energy release rate near the crack front of a fracture 
mechanics specimen for linear and nonlinear materials 
behaviour, 11:36568 (R;DE;In German) 
Lectures 
Short course on fracture and fracture mechanics of metallic 
materials, 11:36272 (R;NL) 
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FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Mathematical Models 
Well test analysis in fractured media, 11:35820 (R;US) 
FLUIDS 


fracturing materials for the 
DOE/MWX (Multiwell Experiment), 11:35552 (RA;US) 


iscosity 
Molecular size studies of degraded fracturing fluid polymers, 
11:35515 (BA;US) 


Petroleum conservation in Western E) and North 
American households, 11:36157 (J;DE;In German) 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 
Design 
Near-millimeter free electron laser designs based on measured 
characteristics of small-period electromagnet wigglers, 
11:36525 (J;US) 
Progress toward free-electron lasers for applications, 11:36534 
G;NL) 


Near-millimeter free electron laser designs based on measured 
characteristics of small-period electromagnet wigglers, 
11:36525 (J;US) 

Gain 
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dielectric resonance, 11:36528 (J;US) 


Near-millimeter free electron laser designs based on measured 
characteristics of small-period electromagnet wigglers, 
11:36525 (J;US) 

“Tuite wee 

dielectric resonance, 11:36528 (J;US) 
Performance 
Near-millimeter free electron laser designs based on measured 
characteristics of small-period electromagnet wigglers, 
11:36525 (J;US) 

Progress toward free-electron lasers for applications, 11:36534 

(J;NL) 
Test Facilities 

UCSB FEL (free electron laser) experimental program. 
Technical report, 1 October 1982-30 September 1983, 
11:36513 (R;US) 

Uses 
Progress toward free-electron lasers for applications, 11:36534 


Predicting sing] toxicity in natural water systems, 
11:36790 (R;US) 
FRESNEL LENS 
Fabrication 
Fresnel lens study, 11:35710 (R;US) 
FRUIT (SEEDS) 


See SEEDS 
FRUIT TREES 
Pollen 
Effects of acid rain on apple tree productivity and fruit quality, 
11:36674 (R;US) 
Yields 
Effects of acid rain on apple tree productivity and fruit quality, 
11:36674 (R;US) 
FUEL ASSEMBLIES 
Dry Storage 
Evaluation of a PWR assembly subjected to air-storage, 
11:35601 (R;US) 
Fuel Element Failure 
Evaluation of a PWR assembly subjected to air-storage, 
11:35601 (R;US) 
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Turbulent Flow 
“Application of the method of finite elements for the calculation 
of turbulent flow in non-circular ducts of constant cross 
section, 11:35881 (R;DE;In German) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Research Programs 
Develop and test fuel cell powered on-site integrated total 
energy systems. Interim report, February 1981-January 1984, 
11:36096 (R;US) 
FUEL CELLS 
Cooling Systems 
Fuel cell system with coolant flow reversal, 11:36122 (P;US) 
Electrocatalysts 
SPE fuel cells, 11:36222 (RA;US) 


Advanced chemistry and materials for fuel cells, 11:36118 


(RA;US) 
Fuel cells, 11:36220 (RA;US) 
Electrodes 


Determination of the effect of metallurgical variables on the 
electrocatalytic properties of PtCr alloys, 11:36119 (RA;US) 
Materials 
Advanced chemistry and materials for fuel cells, 11:36118 
(RA;US) 
Fossil energy materials program implementation plan for fiscal 
years 1986 through 1990, 11:35394 (R;US) 
Performance 
Fuel cells, 11:36220 (RA;US) 
Investigation of alloy catalysts and redox catalysts for 
phosphoric acid electrochemical systems, 11:36221 (RA;US) 
SPE fuel cells, 11:36222 (RA;US) 
‘technology Assessment 
Marine applications for fuel cell technology: a technical 
memorandum, 11:36120 (R;US) 
FUEL CONSUMPTION 
Data Base Management 
Development of a technology assessment data base, 11:36126 
(R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
Cost 
Benefit of extended burnup in fuel cycle cost, 11:35864 (R;US) 
ELEMENTS 


See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 
Corrosion 
In-reactor corrosion data on Fragema fuel, 11:35868 (R;FR) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
NATURAL GAS 


Desulfurization 
Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater, 11:35426 (R;US) 
Hot Gas Cleanup 
Physical gas-stream cleanup. Technology status report, 
11:35408 (R;US) 
FUEL INJECTION SYSTEMS 
Impingement of liquid-fuel sprays on heated walls. Final 
report, 1 August 1982-10 July 1985, 11:35519 (R;US) 
FUEL OILS 
See also HEATING OILS 
Production 
Stors: the sludge-to-oil reactor system, 11:35643 (R;US) 
FUEL PELLETS 
Oxidation 
Comparison of the oxidation behavior of BNL, CRNL, and 
PNL UO: pellets, 11:35584 (R;US) 
FUEL PENCILS 
See FUEL PINS 
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DEFORM.-4: fuel pin characterization and transient response 
in the SAS4A accident analysis code system, 11:35919 
(R;US) 
FUEL REPROCESSING PLANTS 
Intermediate-Level Radioactive Wastes 
Product evaluation development programme in support of 
treatment processes for ILW arising from reprocessing 
operations at BNFL, 11:35594 (RA;DE) 
FUEL RODS 
Fission Product Release 
Experience on fission gas release from high burnup fuel rod 
operating in power plants, 11:35909 (R;FR) 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Mitsubishi Juko Giho, Vol. 22, No. 5, 1985, 11:35395 (R;US) 
Atomization 
Coal-water mixture combustion technology development. Final 
technical report, 11:35484 (R;US) 
Calorific Value 

Coal-water mixture combustion technology development. Final 

technical report, 11:35484 (R;US) 
Chemical 

Coal-water mixture combustion technology development. Final 

technical report, 11:35484 (R;US) 
Combustion 

Environmental assessment of a watertube boiler firing a coal- 
water slurry. Volume 2. Data supplement. Final report, 
January 1984-March 1985, 11:36737 (R;US) 

Thresholds for explosive evaporation of water and CWM fine 
droplets exposed to high-temperature black body radiation, 
11:35491 (BA;US) 

Combustion Kinetics 

Laboratory-scale combustion of coal-water mixtures, 11:35488 

G;US) 


Evaporation 
Thresholds for explosive evaporation of water and CWM fine 
droplets exposed to high-temperature black body radiation, 
11:35491 (BA;US) 
Fuel Additives 
Improving the stability of coal slurries. Quarterly progress 
report, March 15-June 15, 1986, 11:35447 (R;US) 


Improving the stability of coal slurries. Quarterly progress 
report, March 15-June 15, 1986, 11:35447 (R;US) 

Rheological behaviour of aqueous coal suspensions and the 
effect on this of additives, with a view to its use in coal 
gasification plant, 11:35450 (R;DE;In German) 


Improving the stability of coal slurries. Quarterly progress 
report, March 15-June 15, 1986, 11:35447 (R;US) 
Staged Combustion 
Coal-water mixture combustion technology development. Final 
technical report, 11:35484 (R;US) 
Viscosity 
Improving the stability of coal slurries. Quarterly progress 
report, March 15-June 15, 1986, 11:35447 (R;US) 
FUEL SUBSTITUTION 
Stability 


Stability and composition of palm, coconut, and soy oil fatty 
acid microemulsion diesel fuels, 11:35646 (BA;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 


See AEROSOLS 
FURANS 
See also BENZOFURANS 
Water Pollution Abatement 
Determining the effectiveness of an afterburner to reduce 
dioxins and furans. Summary report (Final), 2 October 1984- 
30 June 1985, 11:36791 (R;US) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
See also BLAST FURNACES 


GAS FURNACES 
OIL FURNACES 


Design 
Characterisation of a gas-controlled heat pipe furnace, 11:36562 
(R;DE) 
Furnace for rapid change of temperature for neutron 
diffraction, 11:35915 (J;US) 
Heat Pipes 
Characterisation of a gas-controlled heat pipe furnace, 11:36562 
(R;DE) 
Performance , 
Furnace for rapid change of temperature for neutron 
diffraction, 11:35915 (J;US) 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GABON 
Photovoltaic Power Supplies 

Experience with a village power project in the Republic of 

Gabon, 11:35760 (BA;US) 
GADOLINIUM FLUORIDES 
Enthalpy 

Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) - 

Entropy 

Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Free Enthalpy 

Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Solubility 

Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

GALLIUM 
Photon-Atom Collisions 

Autoionization resonances in the outer regions of atoms and 
molecules as probed with synchrotron radiation, 11:36979 
G;NL) 

GALLIUM ARSENIDE SOLAR CELLS 
Current Density 

Thin film gallium arsenide solar cell research, 11:35717 

(RA;US) 


High-efficiency GaAs solar cells, 11:35726 (RA;US) 
Efficiency 
Thin-film gallium arsenide homojunction solar cells on 
recrystallized germanium and large-grain germanium 
substrates, 11:35752 (J;US) 
Electric Contacts 
Transfer of TiN/Ti/Ag metallization research, 11:35711 
(R;US) 
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Fabrication 

Effect of junction depth on the parameters of GaAs shallow- 
homojunction solar cells, 11:35732 (RA;US) 

Fabricating high-concentration GaAs cell photovoltaic 
modules, 11:35707 (R;US) 

GaAs and multibandgap solar cell research, 11:35715 (RA;US) 

High-efficiency GaAs solar cells, 11:35726 (RA;US) 

III-V high efficiency cell components, 11:35719 (RA;US) 

Thin film gallium arsenide solar cell research, 11:35717 
(RA;US) 

Thin-film gallium arsenide homojunction solar cells on 
recrystallized germanium and large-grain germanium 
substrates, 11:35752 (J;US) 

Performance 

High efficiency GaAs/sub .75/P/sub .15/ solar cells grown by 
one atmosphere MOCVD, 11:35746 (RA;US) 

High-efficiency, thin-film solar cells: a summary of the 
presentation at the PV High Efficiency Subcontractors 
Review in Lakewood, Colorado on 12 September 1985, 
11:35716 (RA;US) 

Efficiency 


Effect of junction depth on the parameters of GaAs shallow- 
homojunction solar cells, 11:35732 (RA;US) 

GalInP2/GaAs: a current- and lattice-matched tandem cell with 
a high theoretical efficiency, 11:35740 (RA;US) 

High efficiency GaAs/sub .75/P/sub .15/ solar cells grown by 
one atmosphere MOCVD, 11:35746 (RA;US) 

High-efficiency, thin-film solar cells: a summary of the 
presentation at the PV High Efficiency Subcontractors 
Review in Lakewood, Colorado on 12 September 1985, 
11:35716 (RA;US) 

Thin film gallium arsenide solar cell research, 11:35717 
(RA;US) 

Research Programs 

GaAs and multibandgap solar cell research, 11:35715 (RA;US) 

High efficiency AlGaAs/GaAs patterned-tunnel-junction 
cascade and point contact concentrator cells, 11:35724 
(RA;US) 

IlI-V high efficiency cell components, 11:35719 (RA;US) 

Monolithic GaAs concentrator and spectral splitter, 11:35725 
(RA;US) 

GALLIUM ARSENIDES 
Chemical Reactions 

In/GaAs reaction: influence of an intervening oxide layer, 
11:36361 (R;US) 

Investigation of metal/GaAs reactions by Heavy Ion 
Rutherford Backscattering Spectrometry (HIRBS), 11:36359 
(R;US) 

Chemical Vapor Deposition 
substrates, 11:35752 (J;US) 
Conductivity 


Comment on “Origin of the oscillation in current-voltage 
characteristics of GaAs-AlGaAs tunnel junctions”, 11:36381 
G;US) 


kxp theory of semiconductor superlattice electronic structure. 
II. Application to Ga/sub 1-x/In/sub x/As-Al/sub 1- 
y/In/sub y/As [100] superlattices, 11:37126 (J;US) 


Bound state of an external impurity at a semiconductor- 
semiconductor interface in the presence of a magnetic field, 
11:37127 (J;US) 

In/GaAs reaction: influence of an intervening oxide layer, 
11:36361 (R;US) 

Ion Implantation 
Ion-implantation doping of strained-layer superlattices, 
11:36389 (J;NL) 
Lattice Parameters 
Lattice parameter anomaly in an MOCVD CadTe epitaxial 
layer grown on a GaAs substrate, 11:36355 (R;US) 


Thermoelectric of the two-dimensional electron gas in 


GaAs-Al/sub x/Ga/sub 1-x/As heterostructures, 11:36377 
GUS) 
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Tunnel Effect 
Comment on "Origin of the oscillation in current-voltage 
characteristics of GaAs-AlGaAs tunnel junctions”, 11:36381 
(J;US) 
GALLIUM COMPOUNDS 


See also GALLIUM ARSENIDES 
GALLIUM OXIDES 
GALLIUM PHOSPHIDES 
GALLIUM SELENIDES 


Diffusion 
Fast ion motion in selected vitreous and crystalline solid 
electrolytes. Final technical report, April 1, 1984-March 31, 
1985, 11:36350 (R;US) 
Ionic Conductivity 
Fast ion motion in selected vitreous and crystalline solid 
electrolytes. Final technical report, April 1, 1984-March 31, 
1985, 11:36350 (R;US) 
GALLIUM OXIDES 
Retention 
Comparison of lung burdens of inhaled particles of rats 
exposed during the day or night, 11:36879 (J;US) 
GALLIUM PHOSPHIDES 
Ion Implantation 
Ion-implantation doping of strained-layer superlattices, 
11:36389 (J;NL) 
GALLIUM SELENIDES 
Frequency Converters 
Efficient second-harmonic generation of 10 micrometer 
radiation in AgGaSez, 11:36519 (R;US) 
Physical Properties 
Thin-film CuGaSe, - physical properties and photovoltaic 
potential, 11:35742 (RA;US) 
GAMMA DETECTION 
Geiger-Mueller Counters 
Energy response and dose-rate calibration of a Geiger-Muller 
gamma-ray detector, 11:36623 (BA;US) 
Nal Detectors 
A microprocessor based mobile radiation survey system, 
11:36622 (BA;US) 
Radiation Monitors 
Heaith physics applications of nuclear safeguards radiation 
monitors, 11:36618 (BA;US) 
GAMMA DOSIMETRY 
Thermoluminescent Dosemeters 
Climax spent fuel dosimetry. Short term exposure, 8 March 
1983, 11:35587 (R;US) 
Gamma-ray energy deposition measurements in the Fast 
Breeder Blanket Facility, 11:35916 (J;US) 
GAMMA RADIATION 
RBE 
Life shortening in mice exposed to fission neutrons and 
rays. V. Further studies with single low doses, 11:36842 
(J;US) 
GAMMA SOURCES 
For cosmic sources of gamma radiation use COSMIC GAMMA 
SOURCES. 
Beam Profiles 
Theoretical radiation-dose profiles for annular-beam flash y-ray 
sources, 11:36593 (R;US) 
GAMMA-RAY LASERS 
See GASERS 
GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 
Grand Accelerateur National ‘a Ions Lourdes, a heavy ion 
accelerator consisting of two identical isochronous cyclotrons and 
@ particle booster for injection, located in Orsay, France. 
Deep Inelastic Heavy Ion Reactions 
What does Ganil can bring to nuclear physics, 11:37085 
(R;FR;In French) 
Heavy Ion Fusion Reactions 
What does Ganil can bring to nuclear physics, 11:37085 
(R;FR;In French) 
GAS APPLIANCES 
Advanced-appliance improvement: hi-input commercial pulse- 
combustion water heater. Annual report, November 1984- 
October 1985, 11:36150 (R;US) 
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Advancement of developmental technology for pulse- 
combustion applications. Final report, January 1983-August 
1985, 11:35562 (R;US) 


Technology development for corrosion-resistant condensing 


heat exchangers. Final report, September 1984-October 1985, 


11:36149 (R;US) 
Energy Efficiency 
Development of a high-efficiency doughnut fryer. Topical 
report, December 1984-October 1985, 11:36151 (R;US) 
GAS BURNERS 
Air Pollution Abatement 
Kinetics of nitric oxide formation in laminar and turbulent 
methane combustion. Final report, September 1982- 
December 1985, 11:35563 (R;US) 
Reburning thermal and chemical processes in a two- 
dimensional pilot-scale system. Report for May 1983-June 
1984, 11:36682 (R;US) 


Advanced refinery process heater. Annual report, October 
1984-September 1985, 11:35561 (R;US) 
Pulse Combustion 
Advanced-appliance improvement: hi-input commercial 
combustion water heater. Annual report, November 1984- 
October 1985, 11:36150 (R;US) 
Advancement of developmental technology for 
combustion applications. Final report, January 1983-August 
1985, 11:35562 (R;US) 
GAS CHROMATOGRAPHY 
Gas Cylinders 
Headspace attachment for a Varian model 3700 gas 
chromatograph, 11:36642 (J;US) 
Performance 
Sorption of benzene and toluene by poly(tetrafluoroethylene) 
during headspace analysis, 11:36407 (J;US) 


Sensitivity 
Sorption of benzene and toluene by poly(tetrafluoroethylene) 
during headspace analysis, 11:36407 (J;US) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FLOW 
See also AIR FLOW 
Model 
Monte Carlo simulation of free jet flow from a slit. Revision 1, 
11:37014 (R;US) 
GAS FURNACES 


Retrofitting 
Triage of oil and gas retrofits for residential/light commercial 
heating systems, 11:36131 (R;US) 
GAS HEAT PUMPS 
Performance 
Contaminated-vapor rotary-screw heat pump. Annual technical 
progress report, September 1984-August 1985, 11:36196 
(R;US) 
GAS HYDRATES 
Chemical 
Gas hydrate cool storage system, 11:36156 (P;US) 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 
METAL VAPOR LASERS 


Rare gas halide lasers, 11:36522 (R;US) 
GAS TURBINE ENGINES 
Crack Propagation 
Damage tolerant design approach to turbine engine life 
prediction, 11:35831 (RA;US) 


Design 
Damage tolerant design approach 
prediction, 11:35831 (RA;US) 
Fuel Substitution 


Coal-fueled diesels, fossil energy activities, 11:35490 (J;US) 
Fuels 
Coal-fueled diesels, fossil energy activities, 11:35490 (J;US) 


to turbine engine life 


Materials 
Advances in the study of the mechanical behavior of materials. 
Final report, 15 June 1981-30 September 1984, 11:36239 
(R;US) 
Service Life 
tolerant design approach to turbine engine life 
prediction, 11:35831 (RA;US) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Coatings 
Long-term creep response of gas turbine bucket alloys, 
11:35832 (RA;US) 
Creep 
Conference on life prediction for high-temperature gas turbine 
materials: proceedings, 11:35827 (R;US) 
Long-term creep response of gas turbine bucket alloys, 
11:35832 (RA;US) 
Damage 
Damage evaluation and life prediction of high temperature gas 
turbine materials, 11:35828 (RA;US) 
Fatigue 
Conference on life prediction for high-temperature gas turbine 
materials: proceedings, 11:35827 (R;US) 
Practical life prediction methods for thermal-mechanical 
fatigue of gas turbine buckets, 11:35830 (RA;US) 
Fuels 
Coal-water mixture combustion technology development. Final 
technical report, 11:35484 (R;US) 
Production of a clean carbon fuel derived from coal for use in 
stationary and mobile heat engines, 11:36231 (R;US) 
Materials 
Conference on life prediction for high-temperature gas turbine 
jals: proceedings, 11:35827 (R;US) 
Damage evaluation and life of high temperature gas 
turbine materials, 11:35828 (RA;US) 
Long-term creep response of gas turbine bucket alloys, 
11:35832 (RA;US) 
Materials Testing 
Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 


Monitoring 
Life predictions for high-tem: gas turbine materials. 
Recommendation for future research, 11:35836 (RA;US) 
Research Programs 


site peediohans fer 
Recommendation 


Service Life 


ee high-temperature gas turbine 
materials: proceedings, 11:35827 (R;US) 
Damage evaluation and life of high temperature gas 
turbine materials, 11:35828 (RA;US) 
Fatigue crack growth at elevated temperature, 11:36262 


(RA;US) 
Life predictions for 
Recommendation 


high-temperature gas turbine materials. 
for future research, n 11:35836 (RA.US) 


high-temperature gas turbine materials. 
for future research, 11:35836 (RA;US) 
Long-term creep response of gas turbine bucket alloys, 
11:35832 (RA;US) 
Practical life prediction methods for thermal-mechanical 
fatigue of gas turbine buckets, 11:35830 (RA;US) 
Relevance of the small crack problem to lifetime prediction in 
gas turbines, 11:35835 (RA;US) 
Turbine Blades 
component alloys, 11:35834 (RA;US) 
Long-term extrapolation of creep rupture and creep-fatigue 
— 11:35833 (RA:US) 


GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION PLANTS 
See also PORTSMOUTH GASEOUS DIFFUSION PLANT 
Safety 
Safety-related events at US Gaseous Diffusion plants. 
DOE/ANL course on prevention of significant 
nuclear events. Revision 1, 11:35619 (R;US) 





GASERS 
Meetings 


GASERS 
Gamma-ray Amplification by Stimulated Emission of Radiation. 


IST/IDA (Innovative Science and Technology/Institute for 
Defense Analyses) gamma-ray laser workshop, 21-22 May 
1985. Partial report (Final), April-November 1985, 11:36517 
(R;US) 

Reviews 

IST/IDA (Innovative Science and Technology/Institute for 
Defense Analyses) gamma-ray laser workshop, 21-22 May 
1985. Partial report (Final), April-November 1985, 11:36517 
(R;US) 

Uses 

Applications of -ray lasers. Partial report (Final), April- 

November 1985, 11:36516 (R;US) 
GASES 


See also AIR 
COAL GAS 
EXHAUST GASES 
FUEL GAS 
PYROLYTIC GASES 
RARE GASES 
SYNTHESIS GAS 
VAPORS 


Atom Collisions 
Production of polarized negative ion beams by "collisional 
pumping”, 11:37009 (J;US) 
Kinetics 


Simulation of premixed flame propagation through a region of 
vorticity using the discrete vortex dynamics method, 
11:36480 (BA;US) 


Fundamental mathematical theory for thermal explosions in 
rigid solids and in gases. Final report, 1 March 1982-21 July 
1985, 11:36646 (R;US) 
Flow Visualization 
Linear imaging of gas velocity using the photothermal 
deflection effect, 11:36643 (J;US) 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Pollution Abatement 
Evaluation of processes for removal of particulates, tars and 
oils from biomass gasifier product gases, 11:36742 (R;US) 
GASOLINE 
Production 
Cost of liquid fuels from coal. Part I. Executive summary, 
11:35424 (R;GB) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTROINTESTINAL TRACT 
Radionuclide Kinetics 
Gut-related studies of radionuclide toxicity, 11:36838 (RA;US) 
GE STANDARD REACTOR 
Prior to 1975, BWR/6 Type Reactors was used. 
Reactor Safety 
Safety Evaluation Report related to the final design approval 
of the GESSAR II BWR/6 nuclear island design (Docket 
No. 50-447). Supplement No. 5, 11:35926 (R;US) 
GEIGER-MUELLER COUNTERS 
Calibration 
Energy response and dose-rate calibration of a Geiger-Muller 
gamma-ray detector, 11:36623 (BA;US) 
GENERAL ELECTRIC STANDARD REACTOR 
See GE STANDARD REACTOR 
GENERAL RELATIVITY THEORY 
Gravitation 
Gravity theories in more than four dimensions, 11:37141 
G;NL) 


Quantum stress-energy tensors and the weak energy condition, 
11:36927 (J;US) 

GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
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GEOLOGIC FRACTURES 
Fluid Flow 
Well test analysis in fractured media, 11:35820 (R;US) 
GEOLOGIC SURVEYS 
Annual report, 1985, 11:36900 (R;US) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOLOGY 
Information Systems 
State of the art of geoscience libraries and information services, 
11:36899 (R;US) 
Research Programs 
Annual report, 1985, 11:36900 (R;US) 
GEOMAGNETIC FIELD 

Solar-Geophysical Data Number 495, November 1985. Part 1 
(prompt reports). Data for October 1985, September 1985, 
and late data, 11:36919 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 1 
(prompt reports). Data for September 1984, August 1984, 
and late data, 11:36923 (R;US) 

Disturbances 

Geomagnetic disturbances. Final report, 1 September 1975-30 

September 1985, 11:36933 (R;US) 
Pulsations 

Development of computer programs and related software for 
the detection and analysis of Pi2 pulsations recorded at 
ground based stations. Final report, 2 March 1982-2 
September 1985, 11:36936 (R;US) 

Solar Wind 
Geomagnetic disturbances. Final report, 1 September 1975-30 
September 1985, 11:36933 (R;US) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHYSICAL SURVEYS 
Environmental Impacts 

Report on studies to monitor the interactions between offshore 
geophysical exploration activities and bowhead whales in the 
Alaskan Beaufort Sea, Fall 1982, 11:36772 (R;US) 

GEOPHYSICS 
Information Systems 

State of the art of geoscience libraries and information services, 

11:36899 (R;US) 
Research Programs 

Geomechanics and geophysics sections and Appendix A from 
Earth Sciences Division annual report, 1985. Excerpt, 
11:36901 (R;US) 

GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
Heat Transfer 

Mathematical models of thermal and chemical transport in 

geologic media, 11:35817 (R;US) 
Mass Transfer 

Mathematical models of thermal and chemical transport in 

geologic media, 11:35817 (R;US) 
Models 


Mathematical models of thermal and chemical transport in 
geologic media, 11:35817 (R;US) 
WELLS 


Packings 
Openhole packer for high-pressure service in a 500° 
Precambrian wellbore, 11:35821 (BA;US) 
Performance Testing 
Pleasant Bayou geopressured/geothermal testing project, 
Brazoria County, Texas. Final report, 11:35819 (R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
G 
Grain Boundaries 
Migration of grain boundaries in ceramic materials with 
particular reference to the sintering process. Progress report, 
October 1, 1985-April 30, 1986, 11:36321 (R;US) 
Phase Diagrams 
Test of two solute-trapping models, 11:36308 (J;US) 
Phonons 
Calculation of anharmonic phonon couplings in C, Si, and Ge, 
11:36292 (J;US) 
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Photoemission 
Evidence for germanium segregation on thin films of Ag on 
Ge(111), 11:36294 (J;US) 
ion 
Evidence for germanium segregation on thin films of Ag on 
Ge(111), 11:36294 (J;US) 
Vapor Deposited Coatings 
Thin-film gallium arsenide homojunction solar cells on 
recrystallized germanium and large-grain germanium 
substrates, 11:35752 (J;US) 
GERMANIUM ALLOYS 
Research Programs 
Amorphous silicon carbon and amorphous silicon-germanium 
alloy research at SERI, 11:35736 (RA;US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GHANA 
Energy Policy 
Ghana - energy situation 1984/1985, 11:36079 (R;DE;In 
German) 
Energy Supplies 
Ghana - energy situation 1984/1985, 11:36079 (R;DE;In 
German) 
GLASS 


See also BOROSILICATE GLASS 
PHOSPHATE GLASS 


High-temperature glasses for nuclear waste isolation, 11:36367 
(R;US) 


y 
ICP/AES radioactive sample analyses at Pacific Northwest 
Laboratory, 11:35600 (R;US) 


High-temperature glasses for nuclear waste isolation, 11:36367 
(R;US) 
Preparation and characterisation of glass surfaces for 
experimental purposes, 11:36348 (R;FR;In French) 
Pneumatic Transport 
Dilute, dense-phase and maximum solid-gas transport. Seventh 
quarterly report, 11:35475 (R;US) 


Dilute, dense-phase and maximum solid-gas transport. Seventh 
quarterly report, 11:35475 (R;US) 


Fresnel lens study, 11:35710 (R;US) 
Chemical Analysis 


ICP/AES radioactive sample analyses at Pacific Northwest 
Laboratory, 11:35600 (R;US) 
Research 
Theoretical studies on the structures of insulating and metallic 
Annual progress report, July 1, 1985-June 30, 1986, 
11:36259 (R;US) 
Surface Properties z 
Detection of nitro polynuclear aromatic compounds by 
surface-enhanced Raman spectrometry, 11:36402 (J;US) 
GLASSY METALS 
See METALLIC GLASSES 
GLAZING 


Laser sealed evacuated window glazings, 11:36173 (BA;US) 
Fabrication 
Laser sealed evacuated window glazings, 11:36173 (BA;US) 
GLUCOSE 
Metabolism 
Maturational changes in cerebral function in infants determined 
by “*FDG positron emission tomography, 11:36816 (J;US) 
Positron emission tomography and computed tomography 
assessments of the aging human brain, 11:36818 (J;US) 
GLUEBALLS 
Particle Production 
Quark spectroscopy, 11:37028 (R;FR) 
GLUONIUM 
See GLUEBALLS 
GLUONS 


Amplitude for n-gluon scattering, 11:37070 (J;US) 
GOBAR GAS 
See INTERMEDIATE BTU GAS 


GOLD 
Diffusion 
Diffusivities of Ni, Zr, Au, and Cu in amorphous Ni-Zr alloys, 
11:36293 (J;US) 
Electrical Properties 
Solid state electrochromic switchable window glazings, 
11:36171 (BA;US) 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
Optical Properties 
Solid state electrochromic switchable window glazings, 
11:36171 (BA;US) 
Photoluminescence 
Photoinduced luminescence from the noble metals and its 
enhancement on roughened surfaces, 11:36288 (J;US) 
Spectral Shift 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
X-Ray Spectra 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
GOLD 197 TARGET 
Krypton 84 Reactions 
Heavy ion physics around the Fermi energy, 11:37106 (R;FR) 
GRADED BAND GAP SOLAR CELLS 
See CASCADE SOLAR CELLS 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Oxidation 
Oxidation accelerated fatigue crack nucleation and 
propagation, 11:36265 (RA;US) 
GRAINS (CEREAL) 


See CEREALS 
SEEDS 
GRAMINEAE 
See GRASS 
GRANITES 
Temperature Effects 
Spent Fuel Test-Climax: technical measurements data 
management system description and data presentation 
(NNWSI program), 11:35604 (R;US) 
GRANULAR MATERIALS 
For unspecified materials having a granular texture. 
Flow Models 
Model for the flow of particulate matter with application to 
chutes. Quarterly technical report, March 1-May 31, 1986, 
11:35477 (R;US) 
Fluid Flow 
Lawrence Livermore National Laboratory Granular Flow 
Project. Quarterly report, January-March 1986, 11:36539 
(R;US) 


See LEUKOCYTES 
GRAPHITE 


Spectra 
Polarized-x-ray-absorption studies of graphite intercalated- 
bromine compounds, 11:36376 (J;US) 


Combustion. of a graphite surface with flow round it, 11:36476 
(R;DE;In German) 
Kinetics 


Combustion of a graphite surface with flow round it, 11:36476 
(R;DE;In German) 
Flotation 
Characterization of coal surfaces. Technical progress report, 21 
February-20 May 1986 (Wax coated particles), 11:35476 
(R;US) 
Microstructure 
X-ray scattering studies of graphite fibers, 11:36371 (J;US) 
Physical Radiation Effects 
Interstitials in graphite and disordered carbons, 11:36380 (J;US) 
Porosity 
X-ray scattering studies of graphite fibers, 11:36371 (J;US) 
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GRAPHITE 
Synthesis 


X-ray scattering studies of graphite fibers, 11:36371 (J;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASERS 
See GASERS 
GRASS 
See also CEREALS 
Anaerobic Digestion 
Development of water-slurry gasification systems for high- 
moisture biomass, 11:35649 (BA;US) 
Gasification 
Development of water-slurry gasification systems for high- 
moisture biomass, 11:35649 (BA;US) 
GRAVITATION 
Many-Dimensional Calculations 
Gravity theories in more than four dimensions, 11:37141 
(J;NL) 
GREAT BRITAIN 
See UNITED KINGDOM 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND DISPOSAL 
Abandoned Sites 
Superfund Record of Decision (EPA Region 2): Sinclair 
Refinery Site, Wellsville, New Uork, September 1985. Final 
report, 11:36761 (R;US) 
Landfills 


Superfund Record of Decision (EPA Region 2): Sinclair 
Refinery Site, Wellsville, New Uork, September 1985. Final 
report, 11:36761 (R;US) 

Superfund Record of Decision (EPA Region 2): Gloucester 
Environmental Management Services (GEMS) Landfill, 
Gloucester Township, Camden County, New Jersey, 
September 1985. Final report, 11:36762 (R;US) 

Superfund Record of Decision (EPA Region 2): Helen Kramer 
Landfill, Mantua Township, New Jersey, September 1985. 
Final report, 11:36763 (R;US) 

Superfund Record of Decision (EPA Region 2): Lipari 
Landfill, Mantua Township, New Jersey (second remedial 
action), September 1985. Final report, 11:36765 (R;US) 

Superfund Record of Dec’ ion (EPA Region 5): Forest Waste 
Disposal Site, Genesee County,, Michigan (action 
memorandum for initial remedial measure), February 1984. 
Final report, 11:36769 (R;US) 

ce ee eee Moyer 

Landfill Site, Collegeville, Pennsylvania, September 1985. 
Final report, 11:36770 (R;US) 
GROUND SOURCE HEAT PUMPS 
Computer-Aided Design 

Theoretical heat pump ground coil analysis with variable 

ground Farfield boundary conditions, 11:36167 (BA;US) 
Mathematical Models 


Theoretical heat pump ground coil analysis with variable 
ground Farfield boundary conditions, 11:36167 (BA;US) 
GROUND SUBSIDENCE 
Forecasting 


subsidence, transportation and 
cundliantions of potontiel apeteeden dear aint Tide $ 
Prediction of subsidence potential over abandoned mine 
land. Final report, 11:35468 (R;US) 
GROUND WATER 
Flow Models 
Uncertainty assessment for fluid flow and contaminant 
transport modeling in heterogeneous groundwater systems, 
11:35612 (R;US) 


Groundwater mass transport and equilibrium 
for multicomponent systems, 11:36783 (R;US) 


Pollution 
Program. Final report, phase 2, Stage 1 


model 


Installation Restoration 
- problem confirmation study, Norton Air Force Base, San 
Bernardino, California. Volume 2. Final report, 
December 1984-July 1985, 11:36779 (R;US) 
Pollution Control 
a Cee reanoval by ion exchange, 11:36787 
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Radioactivity 
Formerly Utilized Sites Remedial Action Program-(FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985, 11:35618 (R;US) 
Radionuclide Migration 
Uncertainty assessment for fluid flow and contaminant 
rt modeling in heterogeneous groundwater systems, 
11:35612 (R;US) 
Selenium 
Selenium oxidation and removal by ion exchange, 11:36787 
(R;US) 
Water Pollution Control 
Groundwater and leachate treatability studies at four 
Superfund sites. Final report, March 1979-December 1983, 
11:36788 (R;US) 
Water Quality 
Chemistry and apparent quality of surface water and ground 
water associated with coal basins. Technical completion 
report, 11:36786 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GUARDS 
See SECURITY PERSONNEL 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


HAEMOPHILUS 
Gene Recombination : 
Plasmid-to-plasmid recombination in Haemophilus influenzae, 
11:36811 (J;US) 


and shock initiation of intermetallic reactions, 
11:36427 (R;US) 
HAFNIUM ALLOYS 
Deformation 
Deformation behavior of powder metallurgy NisAl-Hf-B, 
11:36254 (R;US) 
Forging 
Deformation behavior of powder metallurgy NisAl-Hf-B, 
11:36254 (R;US) 
HAFNIUM OXIDES 
Raman Spectroscopy 
Raman determination of molecular structure and physical 
properties of dielectric coatings, 11:36368 (R;US) 
HALIDES 


See also BROMIDES 
CHLORIDES 
FLUORIDES 


Chemical Reactions 
Metal-metal bonding and interstitials in reduced rare-earth 
metal halides, 11:36471 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
BARBORS 
ediments 
Trace elements and their associations in sediments over the 
Roads Harbor and lower Chesapeake Bay area. 
Final report, 11:36778 (R;US) 
HARD-SPHERE MODEL 
Trajectories 


Note on the fractal dimension of hard sphere trajectories, 
11:37019 (J;US) 
HARMONIC OSCILLATORS 
Matrix Elements 
Connection between Fourier coefficient and Discretized 
Cartesian path integration, 11:36959 (J;US) 
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HASTELLOY C 
Elongation 

Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Beryleo 25), 11:36243 (R;US) 

Erosion 

Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

Hardness 

Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

Phase Transformations 

Transformations and new PHACOMP analysis in weld metal 
of Hastelloy C-type alloys (C-4, C-22, C-276), 11:36281 
(R;US) 

Ultimate Strength 

Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

Welding 

Transformations and new PHACOMP analysis in weld metal 
of Hastelloy C-type alloys (C-4, C-22, C-276), 11:36281 
(R;US) 

Yield Strength 

Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

HASTELLOY C-276 
See HASTELLOYS 
HASTELLOY C-4 
See HASTELLOYS 
HASTELLOYS 
See also HASTELLOY C 
Phase Transformations é 

Transformations and new PHACOMP analysis in weld metal 
of Hastelloy C-type alloys (C-4, C-22, C-276), 11:36281 
(R;US) 

Welding 

Transformations and new PHACOMP analysis in weld metal 
of Hastelloy C-type alloys (C-4, C-22, C-276), 11:36281 
(R;US) 

HAWAII 
Geologic Surveys 
Rare earth elements in soils from selected areas on the Island 
of Hawaii, 11:36903 (J;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Air Pollution 

Emission factors for equipment leaks of VOC (volatile organic 
compound) and HAP (hazardous air pollutants), 11:36696 
(R;US) 

Report to Congress on the discharge of hazardous wastes to 
publicly owned treatment works (the domestic sewage 
study), 11:36206 (R;US) 

Air Pollution Abatement 

Field evaluation of hazardous-waste pretreatment as an air- 
pollution-control technique. Report for April 1984-May 
1985, 11:36735 (R;US) 

Preliminary assessment of hazardous-waste pretreatment as an 
air-pollution-control technique. Final report, 25 July 1983-31 
July 1984, 11:36701 (R;US) 

Chemical Wastes 

Biodegradation of hazardous chemical wastes. Completion 

report, 11:36195 (R;US) 


Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Summary and conclusions. Final 
report, 11:36187 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 1. Description 
of incineration technology. Final report, 11:36188 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 2. Assessment 
of emerging alternative technologies. Final report, 11:36189 
(R;US) 


HAZARDOUS MATERIALS 
Liquid Wastes 


Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 3. Assessment 
of the commercial hazardous-waste incineration market. 
Final report, 11:36190 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 1. Final report, 11:36191 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 2. Appendices. Final report, 11:36192 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 5. Public 
concerns regarding land-based and ocean-based incineration. 
Final report, 11:36193 (R;US) 

Detecting waste-combustion emissions: several advanced 
methods are useful for sampling air contaminants from 
hazardous-waste-incinerator stacks, 11:36198 (R;US) 

Interim report on nonflame hazardous-waste thermal 
destruction. Report for January-June 1985, 11:36199 (R;US) 

Investigation of the thermal destructibility of hazardous wastes 
using the thermal decomposition analytical system, 11:36197 
(R;US) 

Organic audit repository and results of performance audits 
during hazardous-waste trial burns and compliance-source 
tests, 11:36561 (R;US) 

ORGDP RCRA/PCB incinerator facility, 11:35596 (R;US) 

Combustion Products 

Dioxin analysis of Philadelphia northwest incinerator. 
Summary report. Volume 1, 11:36671 (R;US) 

Dioxin analysis of Philadelphia Northwest Incinerator. 
Summary report. Volume 2. Appendices A - F. Technical 
report, 11:36672 (R;US) 

Field validation of the Volatile Organic Sampling Train 
(VOST) protocol, 11:36721 (R;US) 

Environmental Transport 

Liquefied gaseous fuels (LGF) spill test facility program, 

11:36744 (J;US) 
Ground Disposal 

Evaluation of RCRA (Resource Conservation and Recovery 
Act) Subtitle D facilities. Final report, 11:36757 (R;US) 

Superfund Record of Decision (EPA Region 1): Nyanza 
Chemical Waste Dump site, Ashland, Massachusetts, 
September 1985. Final report, 11:36759 (R;US) 

Superfund Record of Decision (EPA Region 2): Sinclair 
Refinery Site, Wellsville, New Uork, September 1985. Final 
report, 11:36761 (R;US) 

Superfund Record of Decision (EPA Region 2): Gloucester 
Environmental Management Services (GEMS) Landfill, 
Gloucester Township, Camden County, New Jersey, 
September 1985. Final report, 11:36762 (R;US) 

Superfund Record of Decision (EPA Region 2): Helen Kramer 
Landfill, Mantua Township, New Jersey, September 1985. 
Final report, 11:36763 (R;US) 

Superfund Record of Decision (EPA Region 2): Lipari 
Landfill, Mantua Township, New Jersey (second remedial 
action), September 1985. Final report, 11:36765 (R;US) 

Superfund Record of Decision (EPA Region 5): Forest Waste 
Disposal Site, Genesee County,, Michigan (action 
memorandum for initial remedial measure), February 1984. 
Final report, 11:36769 (R;US) 

Superfund Record of Decision (EPA Region 3): Moyer 
Landfill Site, Collegeville, Pennsylvania, September 1985. 
Final report, 11:36770 (R;US) 

Inhalation 

Influence of breathing mode and activity level on the regional 
deposition of inhaled particles and implications for 
regulatory standards (March 1986), 11:36697 (R;US) 

Liquid Wastes 

Groundwater and leachate treatability studies at four 
Superfund sites. Final report, March 1979-December 1983, 
11:36788 (R;US) 
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Metabolism 

Influence of breathing mode and activity level on the regional 
deposition of inhaled particles and implications for 
regulatory standards (March 1986), 11:36697 (R;US) 

Organic 

Detecting waste-combustion emissions: several advanced 
methods are useful for sampling air contaminants from 
hazardous-waste-incinerator stacks, 11:36198 (R;US) 

Emission factors for equipment leaks of VOC (volatile organic 
compound) and HAP (hazardous air pollutants), 11:36696 
(R;US) 

Interim report on nonflame hazardous-waste thermal 
destruction. Report for January-June 1985, 11:36199 (R;US) 

Investigation of the thermal destructibility of hazardous wastes 
using the thermal decomposition analytical system, 11:36197 
(R;US) 

Organic audit repository and results of performance audits 
during hazardous-waste trial burns and compliance-source 
tests, 11:36561 (R;US) 

Organic Wastes 

Biodegradation of hazardous chemical wastes. Completion 

report, 11:36195 (R;US) 
Pollution Sources 

Liquefied gaseous fuels (LGF) spill test facility program, 

11:36744 (J;US) 
Recycling 

Directory of commercial hazardous-waste treatment and 

recycling facilities, 11:36085 (R;US) 


Liquefied gaseous fuels (LGF) spill test facility program, 


11:36744 (J;US) 
Risk Assessment 


Liquefied gaseous fuels (LGF) spill test facility program, 
11:36744 (J;US) 


Observational batteries and motor activity, 11:36823 (R;US) 

Thermal Degradation 
High-temperature destruction of hazardous waste: practice, 

performance, prospects, 11:36194 (R;US) 

Waste Disposal 

Superfund Record of Decision (EPA Region 1): Charles 
George Reclamation Trust Landfill, Tyngsborough, 
Massachusetts (second remedial action), July 1985. Final 
report, 11:36758 (R;US) 

Superfund Record of Decision (EPA Region 1): Hocomonco 
Pond, Westborough, Massachusetts, September 1985. Final 
report, 11:36796 (R;US) 

Superfund Record of Decision (EPA Region 1): Cannon's 
Engineering Corporation (CEC) Plymouth Site, Plymouth, 
Massachusetts, September 1985. Final report, 11:36760 
(R;US) 

Superfund Record of Decision (EPA Region 2): Swope Oil 
Company, Pennsauken, New Jersey, September 1985. Final 
report, 11:36797 (R;US) 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, Howell Township, New Jersey, September 1985. 
Final report, 11:36764 (R;US) 

Superfund Record of Decision (EPA Region 4): American 
Creosote Works, Inc., Pensacola, Florida, September 1985. 
Final report, 11:36766 (R;US) 

Superfund Record of Decision (EPA Region 5): 
Lehillier/Mankato Site, Mankato, Minnesota, September 
1985. Final report, 11:36767 (R;US) 

Superfund Record of Decision (EPA Region 5): New 
Brighton/St. Anthony, Ramsey County, Minnesota (initial 
remedial measure), August 1984. Final report, 11:36798 
(R;US) 

Superfund Record of Decision (EPA Region 10): Western 
Processing Company, Inc., Kent, Washington (second 
remedial action), September 1985. Final report, 11:36768 
(R;US) 

Superfund Record of Decision (EPA Region 3): Sand, Gravel 
and Stone Site, Elkton, Cecil County, Maryland, September 
1985. Final report, 11:36799 (R;US) 

Superfund Record of Decision (EPA Region 3): Douglasville 
Disposal Site, Berks County, Pennsylvania, September 1985. 
Final report, 11:36800 (R;US) 
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Waste Management 
Drum-handling practices at hazardous-waste sites. Final report, 
November 1981-February 1983, 11:36755 (R;US) 
High-temperature destruction of hazardous waste: practice, 
performance, prospects, 11:36194 (R;US) 
Innovative thermal treatment processes, 11:36083 (R;US) 
Requirements study of an automated advisory system for 
review of RCRA (Resource Conservation and Recovery 
Act) permits. Final report, April-November 1985, 11:36084 
(R;US) 
Waste Processing 
Directory of commercial hazardous-waste treatment and 
recycling facilities, 11:36085 (R;US) 
Preliminary assessment of hazardous-waste pretreatment as an 
air-pollution-control technique. Final report, 25 July 1983-31 
July 1984, 11:36701 (R;US) 
Waste Storage 
Superfund Record of Decision (EPA Region 1): Cannon's 
Engineering Corporation (CEC) Plymouth Site, Plymouth, 
Massachusetts, September 1985. Final report, 11:36760 
(R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDEHP 
Surface Tension 
Effect of wettability of Wilhelmy plate and du Nouey ring on 
interfacial tension measurements in solvent extraction 
systems, 11:36411 (J;US) 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 
HEAD 
Radiation Doses 
Effect of high energy (HZE) particle radiation (40Ar) on aging 
parameters of mouse hippocampus and retina, 11:36844 
(J;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT DISSIPATION 
See DIFFUSION 
ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 


HEAT DISTRIBUTION SYSTEMS 


Reliability of underground heat mains in the UK, 11:36202 
(R;GB) 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
Fuels 
Production of a clean carbon fuel derived from coal for use in 
stationary and mobile heat engines, 11:36231 (R;US) 
Lubrication 
High-temperature lubrication systems for ring/liner 
applications in advanced heat engines. Interim report, 
October 1984-July 1985, 11:36535 (R;US) 
Materials 
Fossil energy materials program implementation plan for fiscal 
years 1986 through 1990, 11:35394 (R;US) 
HEAT EXCHANGERS 
Corrosion Protection 
Flue gas desulfurization, 11:35849 (P;US) 
Corrosion Resistant Alloys 
Technology development for corrosion-resistant condensing 
heat exchangers. Final report, September 1984-October 1985, 
11:36149 (R;US) 
Heat Transfer 
Shellside flow-induced tube vibration in typical heat 
configurations: overview of a research program, 11:36536 
(R;US) 
Tubes 


Shellside flow-induced tube vibration in typical heat exchanger 
ions: overview of a research program, 11:36536 
(R;US) 
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HEAT PIPES 
Performance Testing 
Transient performance investigation of a space power system 
heat pipe, 11:35888 (R;US) 
HEAT PUMPS 


See also CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 


Development and demonstration of a Stirling/Rankine heat 
activated heat pump. Phase IIIB. Engine technology 
development testing. Final report, 11:36140 (R;US) 


Rating procedure for mixed-air-source unitary air conditioners 
and heat pumps operating in the cooling mode, 11:36148 
(R;US) 

Evaporators 

Optimized operation of a frost-covered evaporator of a 
monovalent heat pump using a microprocessor. Final report, 
11:36143 (R;DE;In German) 


Optimized operation of a frost-covered evaporator of a 
monovalent heat pump using a microprocessor. Final report, 
11:36143 (R;DE;In German) 

Performance Testing 

Development and demonstration of a Stirling/Rankine heat 
activated heat pump. Volume II. Phase II program test data. 
Final report, 11:36141 (R;US) 

Free piston Stirling engine heat pump development, 11:36135 
(R;US) 

Working Fluids 

New high temperature absorbent for absorption heat pumps. 

Final report, 11:36147 (R;US) 
HEAT RECOVERY EQUIPMENT 
Corrosion Resistance 

Corrosion of heat-recovery exchangers in swimming-pool-hall 

ventilation systems. Research report, 11:36154 (R;US) 
HEAT RESISTING ALLOYS 


See also HASTELLOYS 
STAINLESS STEEL-304 
STAINLESS STEEL-316 


Corrosion 
Degradation of materials in combustion environments, 11:36253 


Automatic input controls for storage heaters: comparative tests 
for the Delstat and built-in controllers. Research memo, 
11:36009 (R;US) 

HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
Reviews 

A mechanistic review of heat transfer in dense suspensions, 

11:36543 (BA;US) 
S Codes 

Data input guide for SWIFT II. The Sandia waste-isolation 
flow and transport model for fractured media, Release 4.84, 
11:35611 (R;US) 

HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATERS 
See also WATER HEATERS 
Gas Burners 

Advanced refinery heater. Annual report, October 

1984-September 1985, 11:35561 (R;US) 


Petroleum conservation in Western 


and North 
American households, 11:36157 (J;DE;In German) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also GANIL CYCLOTRON 


Progress on the Los Alamos heavy-ion injector, 11:36575 
(R;US) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
KRYPTON 8&4 REACTIONS 
NEON 20 REACTIONS 


Bib 
1985 bibliography of atomic and molecular processes, 11:36953 
(R;US) 
Computerized Simulation 
Event simulation for the WA80 experiment, 11:37107 (R;US) 
Evaporation Model 
Dynamical decay of nuclei at high temperature: competition 
between particle emission and fission decay, 11:37109 (R;FR) 
Fission 
Dynamical decay of nuclei at high temperature: competition 
between particle emission and fission decay, 11:37109 (R;FR) 
Heavy Ion Fusion Reactions 
Non-equilibrium particle in heavy-ion fusion- 
evaporation reactions, 11:37097 (J;NL) 
Nucleus Emission 
Non-equilibrium particle emission in heavy-ion fusion- 
evaporation reactions, 11:37097 (J;NL) 


Light particle emission measurements in heavy ion reactions. 
Progress report, June 1, 1985-May 31, 1986, 11:37103 (R;US) 
HEAVY ION SPECTROMETERS 


Experimental apparatus for translational energy spectroscopy 
for low energy X/sup q+/ on atomic hydrogen, 11:36977 
(J;NL) 

Performance 

Experimental apparatus for translational energy spectroscopy 
for low energy X/sup q+/ on atomic hydrogen, 11:36977 
(;NL) 

HEAVY IONS 

Whenever possible use one of the more specific terms listed under 
ION BEAMS. 

Survey of atmospheric radiation components for the Gamma- 
and Cosmic-Ray Astrophysics Branch of the Space Science 
Division of the Naval Research Laboratory. Final report, 
11:36906 (R;US) 

Focusing 
Longitudinal compression of heavy-ion beams with minimum 
requirements on final focus, 11:37205 (R;US) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 

See also IRIDIUM 191 
LEAD 204 
LEAD 206 
LEAD 207 

OSMIUM 191 

RADIUM 226 


RADON 220 
RADON 222 


Heavy Ion Reactions 
Non-equilibrium particle emission in heavy-ion fusion- 
evaporation reactions, 11:37097 (J;NL) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Plant Growth 
Biodeuterated materials: high-temperature lubricants from 
algae. Interim report, October 1984-September 1985, 
11:36441 (R;US) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HECTORITE 
See MONTMORILLONITE 
HELIOSTATS 
Performance 
The core daylighting of commercial buildings using 
daylighting heliostats, 11:35814 (BA;US) 
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Form Factors 
Momentum distributions and the impulse approximation in 
helium, 11:36387 (J;US) 
Gas Production Rates 
Helium production in pure elements, isotopes, and alloy steels 
by 14.8-MeV neutrons, 11:37209 (J;US) 
Neutron Diffraction 
Momentum distributions and the impulse approximation in 
helium, 11:36387 (J;US) 
HELIUM 3 
Electric Dipole Moments 
Electric dipole moment of *He, 11:37062 (J;US) 
HELIUM 3 TARGET 
Deuteron Reactions 
Measurement and application of DDy, DTy and D*Hey 
reactions at low energy, 11:37089 (J;NL) 
HELIUM 4 
Nuclear Structure 
Periodic orbits of the time-dependent Hartree-Fock equations, 
11:37112 GUS) 
HELIUM IONS 
Acceleration 
Experimental demonstration of controlled collective ion 
acceleration with the ionization-front accelerator, 11:36586 
(J;US) 
Beam Production 
Formation of negative ions by charge transfer: He~ to Cl" , 
11:36995 (J;US) 
Volume H™ ion production experiments at LBL, 11:36982 
G;US) 


Density 
Volume H™ ion production experiments at LBL, 11:36982 
G;US) 
Ion-Atom Collisions 
Direct charge transfer of He* in neon, 11:36964 (J;US) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMATOPOIETIC SYSTEM 
Biological Radiation Effects 
Effect of hemopoietic microenvironment on splenic suppressor 
macrophages in congenitally anemic mice of genotype 
S1/sup d/, 11:36829 (R;US) 
Inhaled plutonium nitrate in dogs, 11:36833 (RA;US) 
Selectively eliminated blood monocytes and splenic suppressor 
macrophages in mice depleted of bone marrow by strontium 
89, 11:36830 (R;US) 
HEMOPHILUS 
See HAEMOPHILUS 
HEMOPOIESIS 
See BLOOD FORMATION 
HENS 
See CHICKENS 
HEPTANE 
Phase Studies 


Prediction of thermodynamic of coal derivatives. 


ic properties 
Progress report, Sermaiie 1 1985-August 31, 1986, 
11:35440 (RUS) 


HETEROCYCLIC COMPOUNDS 
See also BEDT-TTF 
DIOXIN 
FURANS 


Enthalpy 
Vapor pressures and enthalpies of vaporization of thianthrene, 
acridine, and 9-methylanthracene at elevated temperatures, 
11:35436 (J;GB) 
Evaporation 
Vapor pressures and enthalpies of vaporization of thianthrene, 
acridine, and 9-methylanthracene at elevated temperatures, 
11:35436 (J;GB) 
HETEROCYCLIC OXYGEN COMPOUNDS 
Enthalpy 


ee ek eae 
of vaporization of xanthene at elevated temperatures, 
11:35435 (J;US) 
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‘’ Investigation of vapor pressures and enthalpies and entropies 
of vaporization of xanthene at elevated temperatures, 
11:35435 (J;US) 

HETEROJUNCTIONS 
Prior to July 1981, this concept was indexed to 
SEMICONDUCTOR JUNCTIONS. 
Bound State 
Bound state of an external impurity at a semiconductor- 
i uctor interface in the presence of a magnetic field, 
11:37127 (J;US) 
Electric Conductivity 
Comment on "Origin of the oscillation in current-voltage 
characteristics of GaAs-AlGaAs tunnel junctions”, 11:36381 
(J;US) 
Interfaces 
In/GaAs reaction: influence of an intervening oxide layer, 
11:36361 (R;US) 
Tunnel Effect 
Comment on "Origin of the oscillation in current-voltage 
characteristics of GaAs-AlGaAs tunnel junctions”, 11:36381 
(J;US) 


Biochemical Reaction Kinetics 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 
Phase Studies 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
Toxicity 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 
HFBR REACTOR 
Electromagnetic Isotope Separators 
Studies of neutron-rich nuclei far from stability at TRISTAN, 
11:35631 (BA;CA) 
HGI2 SEMICONDUCTOR DETECTORS 
Design 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 11:36603 (R;US) 
Performance 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 11:36603 (R;US) 
Research Programs 
Development of advanced solid state radiation detectors: 
mercuric iodide and high gain silicon avalanche structures. 
Annual progress report, December 1, 1984-November 30, 
1985, 11:36607 (R;US) 
HIGGS BOSONS 
Composite Models 
Some crucial predictions of compositeness for the experiments 
at 100-GeV e* e~ colliders, 11:37053 (J;US) 
Rest Mass 
Upper limit on the masses of the charged Higgs bosons in the 
Gelmini-Roncadelli model, 11:37057 (J;NL) 
Transverse Momentum 
Transverse momentum signatures for heavy Higgs bosons, 
. 11:37046 (R;US) 
HIGGS MODEL 
Toponium 
Toponium and two-Higgs models, 11:37052 (R;US) 
HIGH BTU GAS 
Over 900 Btu/ft*. 
Production 
Phase I: the pipeline gas demonstration plant. Demonstration 
plant process design. Volume 1. Executive summary, 
11:35402 (R;US) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Meetings 
Theory-workshop: Physics at the Fermi scale, 11:37043 (R;DE) 
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Research Programs 
Indiana University High Energy Physics Group (Task A). 
Technical progress report, December 1, 1985-November 30, 
1986, 11:37024 (R;US) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-FREQUENCY HEATING 


See also ICR HEATING 
LOWER HYBRID HEATING 


Theoretical studies of the heating of toroidal plasmas with 
radio frequency electromagnetic radiation. Progress report, 
July 1, 1984-June 30, 1985, 11:37154 (R;US) 

HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Properties 

Characteristic properties of conditioned HLW under normal 

and incident disposal conditions, 11:36356 (RA;DE) 
Mechanical Properties 

Characteristic properties of conditioned HLW under normal 

and incident disposal conditions, 11:36356 (RA;DE) 
Physical Properties 

Characteristic properties of conditioned HLW under normal 

and incident disposal conditions, 11:36356 (RA;DE) 
Radioactive Waste Disposal 

NORDA contribution to the In-Situ Heat Transfer Experiment 

(ISHTE): FY84 annual report. Final report, 11:35588 (R;US) 
Radioactive Waste Processing 

Rheology of tetraphenylborate precipitate slurry, 11:35607 

(BA;US) 
Underground Disposal 

Thermomechanical scoping calculations for the waste package 

environment tests, 11:36902 (R;US) 
Vitrification 

Quality control procedures for glass produced by the French 
continuous vitrification process, 11:35595 (RA;DE) 

Rheology of tetraphenylborate precipitate slurry, 11:35607 
(BA;US) 

Waste Forms 

Evaluation of lead-iron-phosphate glass as a high-level waste 

form, 11:36366 (R;US) 
HIPPOCAMPUS 
Biological Radiation Effects 

Effect of high energy (HZE) particle radiation Seas on aging 
parameters of mouse hippocampus and retina, 11:36844 
(J;US) 

FUEL 


See WOOD WASTES 
HOLLOW CATHODES 


Design 
Directly heated lanthanum hexaboride cathode, 11:36960 
(J;US) 


Directly heated lanthanum hexaboride cathode, 11:36960 
(US) 


Directly heated lanthanum hexaboride cathode, 11:36960 


Results of the CES high-temperature, high-pressure 
electrostatic precipitator testing program at Curtiss-Wright. 
Final report, 11:35845 (R;US) 

Research Programs 
Physical gas stream cleanup. Technology status report, 
11:35408 (R;US) 
Technology Assessment 
Physical gas stream cleanup. Technology status report, 
11:35408 (R;US) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 

Heat Extraction 

Openhole packer for high-pressure service in a 500° 
Precambrian wellbore, 11:35821 (BA;US) 


Fracturing 
Openhole packer for high-pressure service in a 500° 
Precambrian wellbore, 11:35821 (BA;US) 


HOUSEHOLDS 

Behavior 
Indoor temperature changes in retrofit homes, 11:36158 (J;GB) 

Energy Conservation 
Effects of weatherization on loads of selected PURPA metered 

residences: original data set. Assessment data set 
documentation, 11:36136 (R;US) 

Energy Storage Systems 
Assessment of battery storage on the customer side of the 

meter, 11:36035 (RA;US) 

Load Analysis 
Effects of weatherization on loads of selected PURPA metered 

residences: original data set. Assessment data set 
documentation, 11:36136 (R;US) 

Weatherization 
Effects of weatherization on loads of selected PURPA metered 

residences: original data set. Assessment data set 
documentation, 11:36136 (R;US) 
HOUSES 

Air Infiltration 
Leakage distribution in buildings, 11:36130 (R;GB) 

Cooling Load 
Effects of house thermal envelope construction conservation 

features on cooling loads, 11:36161 (BA;US) 

Energy Analysis 

Building Energy Monitoring and Analysis (BEMA), 11:36162 
(BA;US) 

Energy Conservation 

Leakage distribution in buildings, 11:36130 (R;GB) 

Measured energy savings from residential retrofits, 11:36164 
(BA;US) 

Thermal performance - Rangewood Villas. Field monitoring of 
various conservation construction techniques in the hot- 
humid area , 11:36132 (R;US) 

Energy Consumption 

Extensions to the ESP building energy simulation model. Final 
report, 11:36144 (R;DE) 

Energy Efficiency 

Energy-efficient urban infill homes in Pittsburgh reveal 
outstanding alternative to fuel subsidies, 11:36163 (BA;US) 

Heating Load 

Effects of house thermal envelope construction conservation 
features on cooling loads, 11:36161 (BA;US) 

Mathematical Models 

Extensions to the ESP building energy simulation model. Final 

report, 11:36144 (R;DE) 
Retrofitting 

Measured energy savings from residential retrofits, 11:36164 

(BA;US) 
Space Heating 

Measured energy savings from residential retrofits, 11:36164 

(BA;US) 


Efficiency 
Thermal performance - Rangewood Villas. Field monitoring of 
various conservation construction techniques in the hot- 
humid area , 11:36132 (R;US) 
Thermal Insulation 
Effects of house thermal envelope construction 
features on cooling loads, 11:36161 (BA;US) 
HTGR TYPE REACTORS 
Circulating Systems ; 
Gas-bearing circulators for high-temperature gas-cooled 
reactor component flow test loop, 11:35878 (BA;US) 
Loss of Flow 
Thermohydraulics in a high temperature gas-cooled reactor 
prestressed concrete reactor vessel during unrestricted core 
heatup accidents, 11:35976 (J;NL) 
Reactor Components 
High temperature, high pressure gas loop - the component 
flow test loop (CFTL), 11:35879 (BA;US) 
Reactor Cores 
Thermohydraulics in a high temperature gas-cooled reactor 
prestressed concrete reactor vessel during unrestricted core 
heatup accidents, 11:35976 (J;NL) 


conservation 


See HEAVY WATER 





HUGENHOLTZ-PINES THEORY 
Behavior 


HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN POPULATIONS 
See also URBAN POPULATIONS 
Human exposures to volatile halogenated organic chemicals in 
indoor and outdoor air, 11:36869 (R;US) 
Behavior 
Research on fresh-air change rate: 1. Occupants’ influence on 
air-change, 11:36142 (R;DE) 
HUMANS 
See HUMAN POPULATIONS 
HUMBOLDT BAY REACTOR 
Eureka, California, USA 
Reactor 


Decommissioning 
Evaluation of nuclear facility decommissioning projects. Status 
report. Humboldt Bay Power Plant Unit 3, SAFSTOR 
decommissioning, 11:35876 (R;US) 
HYBRID ELECTRIC-POWERED VEHICLES 
Lead-Acid Batteries 
Testing and evaluation of EV-1300 lead-acid modules for the 
hybrid vehicle application, 11:36224 (B;US) 
HYBRID REACTORS 
Research Programs 
Fusion-fission hybrid studies in the United States, 11:37204 
(R;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRAULIC FRACTURING 
Research Programs 
Geologic, technical, and economic sensitivity analysis in 
support of the GRI (Gas Research Institute) Tight Gas 
Reservoirs Project area. Annual report, November 1984- 
October 1985, 11:35545 (R;US) 
HYDRAULIC FRACTURING FLUIDS 
See FRACTURING FLUIDS 
HYDRAULIC RAMS 
See PUMPS 
HYDRIDES 


See also IRON HYDRIDES 
/EPTUNIUM HYDRIDES 
NITROGEN HYDRIDES 
PALLADIUM HYDRIDES 
SILANES 
TITANIUM HYDRIDES 
ZIRCONIUM HYDRIDES 


Combustion 
A laser induced fluorescence study of perturbations induced by 
a sampling cone in a one-dimensional laminar flame, 
11:36483 (BA;US) 
Kinetics 


An experimental study of probe distortions to the structure of 
one-dimensional flames, 11:36479 (J;US) 
HYDROBROMIC ACID 
Atom-Molecule-Collisions 
Reaction dynamics of electronically excited alkali atoms with 
simple molecules, 11:36951 (R;US) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
PHENANTHRENE 


POLYCYCLIC AROMATIC HYDROCAKBONS 
YRENE 


Effect of different pollutants on ecologically important 
polychaete worms. Final report, 11:36866 (R;US) 


Technical and economic analysis of liquid fuel production from 
microalgae, 11:35650 (BA;US) 


Carcinogen Screening 
Health effects of complex mixtures, 11:35504 (RA;US) 
Ton-Molecule Collisions 
Ionization of liquid hydrocarbons and tetramethylsilane by 
41 Am alpha particles, 11:36468 (J;US) 
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Liquid Ionization Chambers 
Ionization of liquid hydrocarbons and tetramethylsilane by 
241 Am alpha particles, 11:36468 (J;US) 


Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 

Solubility 

Sorption of benzene and toluene by poly(tetrafluoroethylene) 

during headspace analysis, 11:36407 (J;US) 
Synthesis 

Chemical trapping of CO/He surface species, 11:35420 (R;US) 

Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 

HYDROCHLORIC ACID 
Atom-Molecule Collisions 

Reaction dynamics of electronically excited alkali atoms with 

simple molecules, 11:36951 (R;US) 
HYDROCYANIC ACID 
Emission Spectra 

High-information infrared spetroscopy of unstable molecules, 

11:36968 (J;US) 
Laser Spectroscopy 

High-information infrared spetroscopy of unstable molecules, 

11:36968 (J;US) 
HYDRODYNAMICS 
C Codes 

Numerical simulation of the decay of swirling flow in a 

constant volume engine simulator, 11:37013 (R;US) 
K Codes 

Numerical simulation of the decay of swirling flow in a 

constant volume engine simulator, 11:37013 (R;US) 
Numerical Solution 

Implicit-explicit hybrid method for Lagrangian hydrodynamics, 

11:37018 (J;US) 
HYDROELECTRIC POWER PLANTS 

Opportunities to protect instream flows in Massachusetts, 

11:36793 (R;US) 
Environmental Impacts 

BPA-funded resident fish and wildlife projects: annual review. 
Fiscal year 1985. Annual project presentation, January 14-16, 
1986, Holiday Inn, Spokane, Washington, 11:35660 (R;US) 

Wildlife and wildlife habitat loss assessment at federal 
hydroelectric facilities, Willamette River Basin, Oregon. 
Final report, 11:35671 (R;US) 

Water Reservoirs 

Potential of modified flow-release rules for Kingsley Dam in 
meeting crane habitat requirements, Platte River, Nebraska, 
11:35675 (R;US) 

HYDROFLUORIC ACID 
Atom-Molecule Collisions 

Reaction dynamics of electronically excited alkali atoms with 

simple molecules, 11:36951 (R;US) 
HYDROGEN 


Hydrogen absorption by LaCus and NMR studies of hydrogen 
diffusion in B-LaCus hydride, 11:36423 (R;US) 
Adsorption 
Coadsorption studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 
Atom-Atom Collisions 
Formation of H~ by charge transfer in alkaline-earth vapors, 
11:36986 (J;US) 
Atomic Beam Sources 
Ionization of polarized hydrogen atoms, 11:37008 (J;US) 
Atoms 
Comment on electronic transitions in atomic and molecular 
dynamics processes. Technical report, 11:36940 (R;US) 


Ion backscattering from layered targets, 11:36987 (J;US) 
Beam Production 
Generation of vibrationally excited Hz molecules by H* 2 wall 
collisions, 11:36985 (J;US) 
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Biosynthesis 
Development of water-slurry gasification systems for high- 
moisture biomass, 11:35649 (BA;US) 
Chemical Bonds 
H and W(001) surface reconstructions: Local bonding to 
surface states, 11:36297 (J;US) 
Reactions 


Chemistry of hydrogen interactions at grain boundaries, 
11:35735 (RA;US) 
Isotope-exchange reactions in vitreous silica, 11:36412 (R;US) 
Desorption 
Coadsorption studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 
Diffusion 
Diffusion properties and phase transitions of the metallic glass 
a-Z1t2PdH/sub x/*, 11:36335 (J;NL) 
Hydrogen absorption by LaCus and NMR studies of hydrogen 
diffusion in B-LaCus hydride, 11:36423 (R;US) 
Electric Discharges 
Volume generation of negative ions in high density hydrogen 
discharges, 11:36981 (J;US) 
Emission Spectra 
High-information infrared spetroscopy of unstable molecules, 
11:36968 (J;US) 
Energy Spectra 
Generation of intense polarized beams by selective 
neutralization of negative ions, 11:37010 (J;US) 
Energy Transfer 
De-excitation and equipartition in He-surface collisions, 
11:36989 (J;US) 
Energy-Level Transitions 
Wavelength dependence of the absolute Raman gain coefficient 
for the Q(1) transition in He, 11:36967 (J;US) 
Ton-Atom Collisions 
ital apparatus for translational energy spectroscopy 
for low energy X/sup q+-/ on atomic osdeaiy 11:36977 
(;NL) 
Ionization 
Ionization of polarized hydrogen atoms, 11:37008 (J;US) 
Laser Spectroscopy 
High-information infrared spetroscopy of unstable molecules, 
11:36968 (J;US) 
Lyman Lines 
Radiation cooling with a pulses, 11:36970 (J;US) 
Effects 


Design of low alloy steels for thick walled pressure vessels. 
Final technical report, February 1, 1980-May 30, 1985 (2- 
1/4Cr-1Mo with minor additions of Cr, Ni, Mo and V), 
11:36275 (R;US) 

Molecules 
Comment on electronic transitions in atomic and molecular 
dynamics processes. Technical report, 11:36940 (R;US) 
Momentum Cooling 
Radiation cooling with a pulses, 11:36970 (J;US) 
Raman Effect 

Wavelength dependence of the absolute Raman gain coefficient 

for the Q(1) transition in He, 11:36967 (J;US) 


Safety aspects of large-scale combustion of hydrogen, 11:36894 
(R;US) 
Stopping Power 
Role of multistep collision processes in increasing the beam 
stopping cross section for high energy neutral beams, 
11:37005 (J;US) 
Vibrational States 
De-excitation and equipartition in Ha-surface collisions, 
11:36989 (J;US) 
Generation of vibrationally excited H2 molecules by H* 2 wall 
collisions, 11:36985 (J;US) 
H and W(001) surface reconstructions: Local bonding to 
surface states, 11:36297 (J;US) 
Volume generation of negative ions in high density hydrogen 
discharges, 11:36981 (J;US) 
Wavelength dependence of the absolute Raman gain coefficient 
for the Q(1) transition in He, 11:36967 (J;US) 


Work Functions 
Work function dependence of surface produced H™ in the 
presence of a plasma, 11:36992 (J;US) 
HYDROGEN 1 TARGET 
Proton Reactions 
Measurement of the longitudinal analysing power in p-vector-p 
scattering, 11:37088 (R;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE 
Molecule-Molecule Collisions 
Measurement of rotational energy transfer rates for HD (v = 
1) in collisions with thermal HD, 11:36957 (J;US) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 
See also HYDROGEN IONS 1 MINUS 
Beam Ni 
Generation of vibrationally excited H2 molecules by H* 2 wall 
collisions, 11:36985 (J;US) 
HYDROGEN IONS 1 MINUS 
For H,~ ions. 
Beam Luminosity 
H™ density in a tandem multicusp discharge, 11:36984 (J;US) 
Beam Optics 
Short-pulse operation with the SITEX negative ion source, 
11:36997 (J;US) 
Beam Production 
Cs/transition metal composite surfaces: First principles 
calculations of high Z, low work function systems, 11:36988 
(J;US) 
Formation of H~ by charge transfer in alkaline-earth vapors, 
11:36986 (J;US) 
Generation of intense polarized beams by selective 
neutralization of negative ions, 11:37010 (J;US) 
H~ production from different metallic converter surfaces, 
11:36994 (J;US) 
Ionization of polarized hydrogen atoms, 11:37008 (J;US) 
Production of H~ ions from polycrystalline and single crystal 
(110) tungsten and molybdenum surfaces, 11:36993 (J;US) 
Production of polarized H™ ions using laser optical pumping, 
11:37006 (J;US) 
Production of polarized negative icn beams by “collisional 
pumping”, 11:37009 (J;US) 
Systematic investigation of negative ion production from low- 
work function surfaces, 11:36991 (J;US) 
Rrightness 
Status of > or ~ 1 ampere H™ ion source development at the 
Lawrence Berkeley Laboratory, 11:36996 (J;US) 


Spectra 

H™ production from different metallic converter surfaces, 
11:36994 (J;US) 

Production of H~ ions from polycrystalline and single crystal 
(110) tungsten and molybdenum surfaces, 11:36993 (J;US) 

Ton Sources 

Effects of cesium in the plasma of the surface conversion H™ 
source, 11:36990 (J;US) 

H~ density in a tandem multicusp discharge, 11:36984 (J;US) 

Normalized emittance of SITEX negative ion source, 11:36998 
(J;US) 

Production of polarized H™ ions using laser optical pumping, 
11:37006 (J;US) 

Short-pulse operation with the SITEX negative ion source, 
11:36997 (J;US) 

Status and future plans for the BNL polarized H™ source, 
11:37007 (J;US) 





HYDROGEN IONS 1 MINUS 
lon Sources 


Status of > or = 1 ampere H™ ion source development at the 
Lawrence Berkeley Laboratory, 11:36996 (J;US) 

Work function dependence of surface produced H™ in the 
presence of a plasma, 11:36992 (J;US) 

Spin Orientation 

Generation of intense polarized beams by selective 
neutralization of negative ions, 11:77010 (J;US) 

Production of polarized H™ ions using laser optical pumping, 
11:37006 (J;US) 

Production of polarized negative ion beams by “collisional 
pumping”, 11:37009 (J;US) 


Scaled, circular-emitter Penning SPS for intense H~ beams, 
11:36999 (J;US) 
HYDROGEN PRODUCTION 
Coal Gasification 
Production of hydrogen from low-rank coal, 11:35633 (R;US) 
Photoelectrolysis 

Solar-assisted hydrogen generation by photoelectrocatalysis. 
Final report, September 3, 1982-September 30, 1985, 
11:35636 (R;US) 

HYDROGEN STORAGE 
Hydrides 

Use of molten salt electrochemical techniques to study and 
control hydrogen storage in metal hydrides. Final report, 
11:35637 (R;US) 

HYDROGEN SULFIDES 
Catalytic Effects 

Supercritical water based liquefaction. Quarterly report No. 7, 

March 15-June 14, 1986, 11:35415 (R;US) 
Chemical Reactions 

Comparison of the UCB sulfur recovery process with 
conventional sulfur recovery technology for treating recycle 
gas from a crude oil residuum hydrotreater, 11:35426 (R;US) 

Isotopic Exchange 

Gas-phase reactions with ethylene and hydrogen sulfide of 
tritium atoms thermalized after nuclear recoil, 11:36473 
(J;US) 

Vapor Pressure 

Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 

HYDROGENATION 
Catalysts 

Control of catalyst deactivation with ammonia. Quarterly 
report, March 1, 1986-May 31, 1986, 11:35419 (R;US) 

Surface chemistry of model Co-Mo catalysts supported on 
planar y-AlOs. Quarterly technical progress report, March 
1-May 31, 1986, 11:36417 (R;US) 

Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 

Reaction Intermediates 
Chemical trapping of CO/H2 surface species, 11:35420 (R;US) 
HYDROXY COMPOUNDS 

For organic compounds only and excluding SACCHARIDES, 

GLYCOSIDES and HYDROXY ACIDS. 


See also ALCOHOLS 
PHENOLS 


Laser Radiation 
Proton-transfer laser. Dual wavelength lasing action in binary 
dye mixtures involving 3-hydroxyflavone, 11:36533 (J;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 
See ANIONS 
HYDROXYL RADICALS 
Chemical Preparation 
[Ligand intermediates in metal catalyzed reactions]. Progress 
report, 11:36445 (R;US) 
HYPOIODOUS ACID 


Spectral characterization and kinetics of formation of 
hypoiodous acid in aqueous solution, 11:36432 (J;US) 
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IAEA SAFEGUARDS 
Modifications 
Modified inspection procedure for light water reactor 
safeguards, 11:35626 (R;US) 
I-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IBM COMPUTERS 
Equipment Interfaces 

Interfacing a coordinate digitizer to a VAX with an IBM PC- 

based interactive system, 11:37241 (R;US) 
ICE 
Melting 

An experimental study of natural convection melting of ice in 

salt solutions, 11:36548 (BA;US) 
Natural Convection 

An experimental study of natural convection melting of ice in 

salt solutions, 11:36548 (BA;US) 
ICR HEATING 
Antennas 

Antennas, Faraday shields, and feedthroughs for ion cyclotron 

resonance heating in Tokamaks, 11:37214 (BA;US) 
Shields 

Antennas, Faraday shields, and feedthroughs for ion cyclotron 

resonance heating in Tokamaks, 11:37214 (BA;US) 
IDAHO 
Streams 
Salmon River habitat enhancement. Annual report FY 1984, 
Part 1, 11:35668 (R;US) 
ILLINOIS 
Oil Fields 
Status of the brine problem in Illinois, 11:35534 (R;US) 
Renewable Energy Sources 

Current alternative energy research and development in 

Illinois, December 1985, 11:36113 (R;US) 
ILLITE 
Density 

Computed tomography of coals. Quarterly technical progress 

report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 
Infrared Spectra 

Chemistry and structure of coals: Evaluation of chemistry and 
reactions of fine particles by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 

IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES 

Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 

Transport Theory 

Effect of poloidal electric fields on impurity asymmetries and 
transport in tokamaks, 11:37162 (R;US) 

Two-dimensional impurity transport calculations for a high 
recycling divertor, 11:37152 (R;US) 

INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Air Pollution 

Dioxin analysis of Philadelphia northwest incinerator. 
Summary report. Volume 1, 11:36671 (R;US) 

Dioxin analysis of Philadelphia Northwest Incinerator. 
Summary report. Volume 2. Appendices A - F. Technical 
report, 11:36672 (R;US) 

Field validation of the Volatile Organic Sampling Train 
(VOST) protocol, 11:36721 (R;US) 

Air Pollution Abatement 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Summary and conclusions. Final 
report, 11:36187 (R;US) 
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Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 1. Description 
of incineration technology. Final report, 11:36188 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background 2. Assessment 
of emerging alternative technologies. Final report, 11:36189 
(R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 3. Assessment 
of the commercial hazardous-waste incineration market. 
Final report, 11:36190 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 1. Final report, 11:36191 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 2. Appendices. Final report, 11:36192 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 5. Public 
concerns regarding land-based and ocean-based incineration. 
Final report, 11:36193 (R;US) 

Detecting waste-combustion emissions: several advanced 
methods are useful for sampling air contaminants from 
hazardous-waste-incinerator stacks, 11:36198 (R;US) 

Air Pollution Monitoring 

Evaluation of a fluidized-bed sludge incinerator using 

wood chips for fuel, 11:36205 (R;US) 
Energy Recovery 

Evaluation of a fluidized-bed sludge incinerator using 
wood chips for fuel, 11:36205 (R;US) 

Theoretical thermal evaluation of energy-recovery incinerators. 
Final report, October 1981-September 1984, 11:36180 (R;US) 

Field Tests 

Field validation of the Volatile Organic Sampling Train 

(VOST) protocol, 11:36721 (R;US) 
Bed Combustors 


Evaluation of a fluidized-bed sewage sludge incinerator using 
wood chips for fuel, 11:36205 (R;US) 
Performance 
Measurement and prediction of single-droplet trajectories in a 
swirled combustion system, 11:36685 (R;US) 
Wood Fuels 
Evaluation of a fluidized-bed sewage sludge incinerator using 
wood chips for fuel, 11:36205 (R;US) 
INCOMPLETE FUSION REACTIONS 
GeV Range 01-10 
Heavy ion physics around the Fermi energy, 11:37106 (R;FR) 
Linear Momentum Transfer 
Heavy ion physics around the Fermi energy, 11:37106 (R;FR) 
MeV Range 100-1000 
Heavy ion physics around the Fermi énérgy, 11:37106 (R;FR) 
INCONEL 600 
Crack Propagation 
Stress corrosion cracking of Inconel 600 steam generator 
tubing in primary water and related conditions, 11:35949 
(RA;US) 
Crevice Corrosion 
1983 workshop on secondary-side stress corrosion cracking and 
intergranular corrosion of PWR steam generator tubing: 
proceedings, 11:35871 (R;US) 
Corrosion 


1983 workshop on secondary-side stress corrosion cracking and 
intergranular corrosion of PWR steam generator tubing: 
proceedings, 11:35871 (R;US) 

Stress corrosion cracking of Inconel 600 steam generator 
tubing in primary water and related conditions, 11:35949 , 
(RA;US) 


Materials 
1983 workshop on secondary-side stress corrosion cracking and 
intergranular corrosion of PWR steam generator tubing: 


a 11:35871 (R;US) 
Stress Corrosion 


1983 workshop on secondary-side stress corrosion cracking and 
intergranular corrosion of PWR steam generator tubing: 
proceedings, 11:35871 (R;US) 


Stress corrosion cracking of Inconel 600 steam generator 
tubing in primary water and related conditions, 11:35949 
(RA;US) 

Tubes 

1983 workshop on secondary-side stress corrosion cracking and 
intergranular corrosion of PWR steam generator tubing: 
cussions 11:35871 (R;US) 

INDIAN OCEAN 
Oceanic Circulation 

Sources and flow patterns of deep-ocean waters as deduced 
from potential temperature, salinity, and initial phosphate 
concentration, 11:36775 (J;US) 

INDIANA 
Coal Mines 

Microbial sulfate reduction in extremely acid lakes. Technical 

report, (Final) 1 August 1984-30 September 1985, 11:36785 


Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural development, 11:35551 (RA;US) 

INDIUM 
Chemical Reactions 

In/GaAs reaction: influence of an intervening oxide layer, 

11:36361 (R;US) 
Interfaces 

In/GaAs reaction: influence of an intervening oxide layer, 

11:36361 (R;US) 
INDIUM ARSENIDES 
Electronic Structure 

kxp theory of semiconductor superlattice electronic structure. 
II. Application to Ga/sub 1-x/In/sub x/As-Al/sub 1- 
y/In/sub y/As [100] superlattices, 11:37126 (J;US) 

INDIUM OXIDES 
Electrical Properties 
Solid state electrochromic switchable window glazings, 
11:36171 (BA;US) 
Optical Properties 
Solid state electrochromic switchable window glazings, 
11:36171 (BA;US) 
INDIUM PHOSPHIDE SOLAR CELLS 
Performance 
ITO/InP solar cells for space application, 11:35739 (RA;US) 


Quantum Efficiency 
ITO/InP solar cells for space application, 11:35739 (RA;US) 
INDIUM SELENIDES 
Charge Transport 
Charge transport studies in CulnSe, thin films, 11:35745 
(RA;US) 
INDOLES 
Chemical Reactions 
Mechanisms of syncrude/synfuel degradation. Third annual 
October 1, 1983-September 30, 1984, 11:35568 (R;US) 
INDOOR AIR POLLUTION 
Evaluation of asbestos-abatement techniques. Phase 1. 
Removal. Final report, 11:36679 (R;US) 
Inhalation exposure in the home to volatile organic 
contaminants of drinking water (Trichloroethylene), 
11:36713 (R;US) 


EPA (Environmental Protection Agency) program to 
demonstrate mitigation measures for indoor radon: initial 
results. Published paper, September 1984-February 1985, 
11:36710 (R;US) 


Influence of breathing mode and activity level on the regional 
deposition of inhaled particles and implications for 
regulatory standards (March 1986), 11:36697 (R;US) 

INDUCTION FURNACES 


Carbon-free induction furnace, 11:36303 (P;US) 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
ETHANOL PLANTS 





NATURAL GAS PROCESSING PLANTS 
PETROLEUM REFINERIES 
SYNTHETIC FUELS REFINERIES 
WASTE PROCESSING PLANTS 


Air Pollution Abatement 
Manual method for measurement of reduced sulfur compounds, 
11:35456 (R;US) 
New test methods for ULPA filters, 11:36571 (BA;US) 


Performance and operating experience of the Solar Total 
Energy Project at Shenandoah, Georgia, 11:35776 (BA;CA) 
Computerized Control Systems 
Instrumentation for improved energy utilization in the pulp 
and paper industry, 11:36200 (BA;US) 
Energy Conservation 
Instrumentation for improved energy utilization in the pulp 
and paper industry, 11:36200 (BA;US) 
Gas Heat Pumps 
Contaminated-vapor rotary-screw heat pump. Annual technical 
progress report, September 1984-August 1985, 11:36196 
(R;US) 
On-Line Measurement Systems 
Instrumentation for improved energy utilization in the pulp 
and paper industry, 11:36200 (BA;US) 
Solar Air Conditioning 
Solar energy based heating and air conditioning for the Pernod 
plant in Dardilly (France). Final report, 11:35784 (R;DE;In 
English and French) 
Solar Heating Systems 
Solar energy based heating and air conditioning for the Pernod 
plant in Dardilly (France). Final report, 11:35784 (R;DE;In 
English and French) 
Solar Process Heat 
Long-term performance evaluation of six intermediate- 
temperature solar industrial process heat systems, 11:35807 
(BA;CA) 
Performance and operating experience of the Solar Total 
Energy Project at Shenandoah, Georgia, 11:35776 (BA;CA) 
Waste Heat Utilization 
Contaminated-vapor rotary-screw heat pump. Annual technical 
progress report, September 1984-August 1985, 11:36196 


Emission factors for equipment leaks of VOC (volatile organic 
compound) and HAP (hazardous air pollutants), 11:36696 
(R;US) 

EPA (Environmental Protection Agency) complex terrain 
model development. Fifth Milestone report - 1985. Interim 
report, June 1984-May 1985, 11:36684 (R;US) 

Combustion Products 

Evaluation of mobile-source air-quality simulation models, 

11:36683 (R;US) 


Development of microbial dehalogenating enzymes for the 

detoxification of industrial wastes, 11:36182 (R;US) 
Detoxification 

Development of microbial dehalogenating enzymes for the 

detoxification of industrial wastes, 11:36182 (R;US) 
Flue Gas. 

Environmental assessment of a watertube boiler firing a coal- 
water slurry. Volume 2. Data supplement. Final report, 
January 1984-March 1985, 11:36737 (R;US) 

Hazardous Materials 

Emission factors for equipment leaks of VOC (volatile organic 
compound) and HAP (hazardous air pollutants), 11:36696 
(R;US) 

Field evaluation of hazardous-waste pretreatment as an air- 
pollution-control technique. Report for April 1984-May 
1985, 11:36735 (R;US) 

Superfund Record of Decision (EPA Region 1): Charles 
George Reclamation Trust Landfill, Tyngsborough, 
Massachusetts (second remedial action), July 1985. Final 
report, 11:36758 (R;US) 
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Superfund Record of Decision (EPA Region 1): Hocomonco 
Pond, Westborough, Massachusetts, September 1985. Final 
report, 11:36796 (R;US) 

Superfund Record of Decision (EPA Region 1): Nyanza 
Chemical Waste Dump site, Ashland, Massachusetts, 
September 1985. Final report, 11:36759 (R;US) 

Superfund Record of Decision (EPA Region 1): Cannon’s 
Engineering Corporation (CEC) Plymouth Site, Plymouth, 
Massachusetts, September 1985. Final report, 11:36760 
(R;US) 

Superfund Record of Decision (EPA Region 2): Sinclair 
Refinery Site, Wellsville, New Uork, September 1985. Final 
report, 11:36761 (R;US) 

Superfund Record of Decision (EPA Region 2): Gloucester 
Environmental Management Services (GEMS) Landfill, 
Gloucester Township, Camden County, New Jersey, 
September 1985. Final report, 11:36762 (R;US) 

Superfund Record of Decision (EPA Region 2): Helen Kramer 
Landfill, Mantua Township, New Jersey, September 1985. 
Final report, 11:36763 (R;US) 

Superfund Record of Decision (EPA Region 2): Swope Oil 
Company, Pennsauken, New Jersey, September 1985. Final 
report, 11:36797 (R;US) 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, Howell Township, New Jersey, September 1985. 
Final report, 11:36764 (R;US) 

Superfund Record of Decision (EPA Region 2): Lipari 
Landfill, Mantua Township, New Jersey (second remedial 
action), September 1985. Final report, 11:36765 (R;US) 

Superfund Record of Decision (EPA Region 4): American 
Creosote Works, Inc., Pensacola, Florida, September 1985. 
Final report, 11:36766 (R;US) 

Superfund Record of Decision (EPA Region 5): 
Lehillier/Mankato Site, Mankato, Minnesota, September 
1985. Final report, 11:36767 (R;US) 

Superfund Record of Decision (EPA Region 5): New 
Brighton/St. Anthony, Ramsey County, Minnesota (initial 
remedial measure), August 1984. Final report, 11:36798 
(R;US) 

Superfund Record of Decision (EPA Region 10): Western 
Processing Company, Inc., Kent, Washington (second 
remedial action), September 1985. Final report, 11:36768 
(R;US) 

Superfund Record of Decision (EPA Region 3): Sand, Gravel 
and Stone Site, Elkton, Cecil County, Maryland, September 
1985. Final report, 11:36799 (R;US) 

Superfund Record of Decision (EPA Region 3): Douglassville 
Disposal Site, Berks County, Pennsylvania, September 1985. 
Final report, 11:36800 (R;US) 

Superfund Record of Decision (EPA Region 5): Forest Waste 
Disposal Site, Genesee County,, Michigan (action 
memorandum for initial remedial measure), February 1984. 
Final report, 11:36769 (R;US) 

Superfund Record of Decision (EPA Region 3): Moyer 
Landfill Site, Collegeville, Pennsylvania, September 1985. 
Final report, 11:36770 (R;US) 

Liquid Wastes 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Summary and conclusions. Final 
report, 11:36187 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 1. Description 
of incineration technology. Final report, 11:36188 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 2. Assessment 
of emerging alternative technologies. Final report, 11:36189 
(R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 3. Assessment 
of the commercial hazardous-waste incineration market. 
Final report, 11:36190 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 1. Final report, 11:36191 (R;US) 
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Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report“4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 2. Appendices. Final report, 11:36192 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 5. Public 
concerns regarding land-based and ocean-based incineration. 
Final report, 11:36193 (R;US) 

Superfund Record of Decision (EPA Region 1): Cannon’s 
Engineering Corporation (CEC) Plymouth Site, Plymouth, 
Massachusetts, September 1985. Final report, 11:36760 
(R;US) 


Field evaluation of hazardous-waste pretreatment as an air- 
pollution-control technique. Report for April 1984-May 
1985, 11:36735 (R;US) 

Superfund Record of Decision (EPA Region 5): New 
Brighton/St. Anthony, Ramsey County, Minnesota (initial 
remedial measure), August 1984. Final report, 11:36798 
(R;US) , 

Organic Wastes . 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Summary and conclusions. Final 
report, 11:36187 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 1. Description 
of incineration technology. Final report, 11:36188 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 2. Assessment 
of emerging alternative technologies. Final report, 11:36189 
(R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 3. Assessment 
of the commercial hazardous-waste incineration market. 
Final report, 11:36190 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 1. Final report, 11:36191 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 2. Appendices. Final report, 11:36192 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 5. Public 
concerns regarding land-based and ocean-based incineration. 
Final report, 11:36193 (R;US) 

Water Pollution 

Evaluation of site-specific criteria for copper and zinc: an 
integration of metal addition toxicity, effluent and receiving 
water toxicity, and ecological survey data, 11:36872 (R;US) 

INDUSTRY 


See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
FISHING INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 


WOOD PRODUCTS INDUSTRY 
Cogeneration 
Statewide cogeneration systems feasibility study. Final report 
(COGEN), 11:36186 (R;US) 


Development of a technology assessment data base, 11:36126 
(R;US) 
Time-of-Use Pricing 
Analysis of Southern California Edison's general service time- 
of-use experiment. Final report, 11:36107 (R;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Photon Transport 


Monte Carlo photon transport on a vector supercomputer, 
11:37210 (J;US) 
Vector Processing 
Monte Carlo photon transport on a vector supercomputer, 
11:37210 (J;US) 


INFANTS 
Cell Differentiation 
Maturational changes in cerebral function in infants determined 
by '*FDG positron emission tomography, 11:36816 (J;US) 
INFORMATION DISSEMINATION 
Directories 
EIA Publications: New Releases. Publications released, 
November-December 1985, 11:36097 (R;US) 
INFORMATION SYSTEMS 
Data Tagging 
Data tagging in the Energy Data Base, 11:37254 (R;US) 
INFORMATION VALIDATION 
Feasibility of automatic storage reclamation with concurrent 
program execution in a LISP environment. Master's thesis, 
11:37224 (R;US) 
INFRARED SPECTRA 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986 (CO 
chemisorbed on Rh/Al,Os), 11:35651 (R;US) 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHOMOGENEOUS PLASMA 
Alfven Waves 
Resistive Alfven normal modes in a non-uniform plasma, 
11:37177 (J;GB) 
INJECTION (BEAMS) 
See BEAM INJECTION 
IN-SERVICE INSPECTION 
Reliability 
Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) 
Synthetic-Aperture Radar 
Development and validation of a real-time SAFT-UT system 
for inservice inspection of LWRs, 11:35951 (RA;US) 
Ultrasonic Testing 
Development and validation of a real-time SAFT-UT system 
for inservice inspection of LWRs, 11:35951 (RA;US) 
IN-SITU GASIFICATION 
Fuel Gas 
Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 
Process Heat 
Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 


See also IN-SITU GASIFICATION 
Process Heat 
Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 


A simplified lumen input method for predicting daylight in 
buildings, 11:35681 (BA;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INTEGRALS 
Numerical Solution 
Real-time integration formulas with off-step inputs and their 
stability, 11:37251 (R;US) 
INTEGRATED CIRCUITS 
Electron-induced conductivity of AlOs as pertaining to 
thermionic integrated circuits. Master’s thesis, 11:36240 
(R;US) 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERCONNECTED POWER SYSTEMS 
Photovoltaic Power Plants 
Utility interface evaluation for the Sacramento Municipal 
Utility's first photovoltaic plant, 11:35756 (R;US) 





INTERFACES 
Nonlinear Optics 


INTERFACES 
Nonlinear Optics 
General considerations on optical second-harmonic generation 
from surfaces and interfaces, 11:37124 (J;US) 
Radiation Transport 
New approach to the Monte Carlo prediction of interface 
phenomena, 11:37113 (R;US) 
Shear 
Instrument for measuring the static and dynamic response to 


shear at the air/water interface and of insoluble monolayers: 


some new insights into two-dimensional phases, 11:36645 
(J;US) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFACIAL TENSION 
See SURFACE TENSION 
INTERFEROMETERS 
Image Processing 
Comparison of four methods of interferogram reduction and 
interpretation, 11:36644 (BA;US) 
INTERFEROMETRY 
Research Programs 
Dynamic moire interferometry, 11:36552 (R;US) 
INTERMEDIATE BTU GAS 
250 to 900 Btu/ft*. 
Calorific Value 
Preparation of a coal conversion systems technical data book. 
Part 1, 11:35401 (R;US) 
Combustion 
ion of a coal conversion systems technical data book. 
Part 1, 11:35401 (R;US) 
Production 
Low/medium Btu coal ion assessment program for 
potential users in New Jersey, 11:35423 (R;US) 
INTERMEDIA?TE MASS NUCLEI 
For nuclei with mass 41-180. 
See also IODINE 131 
MANGANESE 52 
RUTHENIUM 106 
STRONTIUM 89 
TECHNETIUM 99 
TIN 111 
VANADIUM 48 


ZIRCONIUM 93 
ZIRCONIUM 95 


Heavy Ion Reactions 
Non-equilibrium particle emission in heavy-ion fusion- 
evaporation reactions, 11:37097 (J;NL) 
INTERMEDIATE VECTOR BOSONS 
Electron-Positron Interactions 
Signatures of a second heavy neutral vector boson in e* e~ 
annihilation, 11:37056 (J;US) 
Leptonic Decay 
Observation of the intermediate vector bosons W*~ and Z° in 
proton-antiproton collisions at 546 GeV center of mass 
energy. UA2 experiment, 11:37021 (R;FR;In French) 
Particle Production 
Observation of the intermediate vector bosons W*~ and Z° in 
proton-antiproton collisions at 546 GeV center of mass 
energy. UA2 experiment, 11:37021 (R;FR;In French) 
Particles 


Effects of a new heavy neutral vector boson at SLC and LEP, 
11:37051 (R;US) 
Radiative 
Observation of the intermediate vector bosons W*~ and Z° in 
proton-antiproton collisions at 546 GeV center of mass 
energy. UA2 experiment, 11:37021 (R;FR;In French) 
Sum Rules 
Spectral-function sum rules for W boson in the weak- and 
strong-coupling versions of the standard model, 11:37055 
(J;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Processing 
Product evaluation development programme in support of 
treatment processes for ILW arising from reprocessing 
operations at BNFL, 11:35594 (RA;DE) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
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INTERMETALLIC COMPOUNDS 
Chemical 
Chemistry and shock initiation of intermetallic reactions, 
11:36427 (R;US) 
Hydridation 
Hydride phase composition and crystal structure in 
ZrPdH/sub x/, 11:36424 (R;US) 
Microstructure 
and shock initiation of intermetallic reactions, 
11:36427 (R;US) 
Physical Radiation Effects 
Mechanisms of the electron irradiation-induced amorphous 
transition in intermetallic compounds, 11:36300 (J;US) 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Combustion engine for solid and liquid fuels, 11:36211 (R;US) 
Fuels 

Production of a clean carbon fuel derived from coal for use in 

stationary and mobile heat engines, 11:36231 (R;US) 
Knock Control 
Chemical kinetics of the high pressure oxidation of n-butane 
and its relation to engine knock, 11:35538 (J;US) 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY MAGNETIC FIELDS 

Solar-Geophysical Data Number 498, February 1986. Part 1 
(prompt reports). Data for January 1986, December 1985, 
and late data, 11:36925 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 1 
(prompt reports). Data for December 1985, November 1985, 
and late data, 11:36921 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 1 
(prompt reports). Data for September 1984, August 1984, 
and late data, 11:36923 (R;US) 

INTOR TOKAMAK 
International Tokamak Reactor. 
Design 
International tokamak reactor (INTOR), 11:37187 (R;US) 
INVERSE SCATTERING PROBLEM 
Rigorous derivation of the miracle identity of three- 
dimensional inverse scattering, 11:37084 (R;US) 
INVERTEBRATES 
See also ANNELIDS 
Toxic Materials 

Dioxin hazards to fish, wildlife, and invertebrates: a synoptic 
review, 11:36868 (R;US) 

Polychlorinated biphenyl hazards to fish, wildlife, and 
invertebrates: a synoptic review, 11:36867 (R;US) 

INVERTERS 


Utility-interactive inverter using the dc current-source 
approach, 11:35757 (R;US) 
IODINE 131 
Fission Products 


Iodine spiking. Final report, 11:35856 (R;US) 


Iodine spiking. Final report, 11:35856 (R;US) 
IODINE ISOTOPES 
See also IODINE 131 
Health Hazards 
Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 


Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 
ION BEAM FUSION REACTORS 
Scaling Laws 
Gain scaling laws for HIF, 11:37189 (R;US) 
ION BEAM TARGETS 
Gain 
Gain scaling laws for HIF, 11:37189 (R;US) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
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High-current, high-brightness, and high-duty factor ion 
injectors. AIP conference proceedings No. 139, 11:36598 
(B;US) 

Focusing 

Longitudinal compression of heavy-ion beams with minimum 
requirements on final focus, 11:37205 (R;US) 

Theory and simulation of emittance, space charge and electron 
pressure effects on focusing of neutralized ion beams, 
11:37190 (R;US) 


Programs 
High-current, high-brightness, and high-duty factor ion 
injectors. AIP conference proceedings No. 139, 11:36598 


(B;US) 
ION COLLISIONS 


See also ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 


Bibliographies 
1985 bibliography of atomic and molecular processes, 11:36953 
(R;US) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION PLASMA WAVES 
Dispersive ion waves 
Mathematical Models 
Ion cyclotron electromagnetic wave structure in Elmo Bumpy 
Torus, 11:37176 (J;GB) 
ION SOURCES 
Beam Currents 
Development of radio frequency induction plasma generators 
for neutral beams, 11:37207 (J;US) 
Beam Emittance 
Normalized emittance of SITEX negative ion source, 11:36998 
G;US) 


Cathodes 
Directly heated LaBe cathodes for ion source operation, 
11:36590 (R;US) 


Simulation 
Computer simulations of the ring diode for Proto-II, 11:37197 
(R;US) 
Correlations 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 


Design 
Conceptual design of a 200 keV, 1 MW negative-ion-based 
neutral beam line, 11:35632 (J;US) 
Directly heated lanthanum hexaboride cathode, 11:36960 
(;US) 
Fabrication 
Production of polarized H™ ions using laser optical pumping, 
11:37006 (J;US) 
Microwave Heating 
Operational ic of a compact microwave ion source, 
11:36591 (R;US) 


Development of radio frequency induction plasma generators 
for neutral beams, 11:37207 (J;US) 

Effects of cesium in the plasma of the surface conversion H™ 
source, 11:36990 (J;US) 

Short-pulse operation with the SITEX negative ion source, 
11:36997 (J;US) 

Status of > or = 1 ampere H™ ion source development at the 
Lawrence Berkeley Laboratory, 11:36996 (J;US) 


Optimization 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
Volume generation of negative ions in high density hydrogen 
discharges, 11:36981 (J;US) 


Performance 
Development of radio frequency induction plasma generators 
for neutral beams, 11:37207 (J;US) 
Directly heated lanthanum hexaboride cathode, 11:36960 
G;US) 
Effects of cesium in the plasma of the surface conversion H™ 
source, 11:36990 (J;US) 


Operation of the ORNL ECR source, 11:37153 (R;US) 
Performance Testing 
i ic of a compact microwave ion source, 
11:36591 (R;US) 
Status of > or ~ 1 ampere H™ ion source development at the 
Lawrence Berkeley Laboratory, 11:36996 (J;US) 


Status and future plans for the BNL polarized H™ source, 
11:37007 (J;US) 
ION SPECTROSCOPY 
Time-of-Flight Method 
Report of TOF for 900 MeV/n Au ions, 11:36615 (J;NL) 
ION-ATOM COLLISIONS 
Pair Production 
of new particle production in heavy-ion 
collisions, 11:36976 (J;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
ION-MOLECULE COLLISIONS 
Tonization 
Ionization of liquid hydrocarbons and tetramethylsilane by 
41 Am alpha particles, 11:36468 (J;US) 
IONOSPHERE 


See also D REGION 
E REGION 
F REGION 


Equatorial scintillations: advances since ISEA-6, 11:36931 
(R;US) 
Electron Density 
Assessment of methods for monitoring the ionosphere by 
uv and visible emissions. Final report, 23 February 
1983-30 June 1984, 11:36934 (R;US) 
IONS (ATOMIC) 
See ATOIMIC IONS 
IOTA-1440 RESONANCES 
Particle Production 
Quark spectroscopy, 11:37028 (R;FR) 
IRIDIUM 191 
Production 
Chemical and ph parameters affecting the performance of 
the Os-191/Ir-191m generator, 11:36475 (J;US) 
IRON 
Auger Electron Spectroscopy 
XPS characterization of Iron Fischer-Tropsch catalysts. Final 
technical report, 11:35638 (R;US) 
Carburization 
XPS characterization of Iron Fischer-Tropsch catalysts. Final 
technical report, 11:35638 (R;US) 
Effects 
Slurry phase Fischer-Tropsch synthesis with iron-manganese 
catalysts, 11:35645 (J;NL) 
XPS characterization of Iron Fischer-Tropsch catalysts. Final 
technical report, 11:35638 (R;US) 
Corrosion 
Corrosion of iron in molten carbonates at 650°C, 11:36250 
(R;US) 


Practical method for highly accurate large-scale surface 
calculations, 11:36298 (J;US) 


Deposition 
Surface-science investigations of the metallization of 
semiconductors by deposition and related 
eo eon i a 
Electrochemical Corrosion 


Photoelectrochemical investigation of electrode-electrolyte 
interfaces using ultraviolet, pulsed laser irradiation, 11:36121 
GJ;US) 

Energy-Level Density 

Practical method for highly accurate large-scale surface 

calculations, 11:36298 (J;US) 
Environmental Transport 

Attenuation capacity of western North Dakota overburden 

sediments. Final report, 11:35459 (R;US) 
Oxidation 

Investigation of gas-solid reaction kinetics in iron compounds, 

11:36414 (R;US) 





IRON 
Oxidation 


XPS characterization of Iron Fischer-Tropsch catalysts. Final 
technical report, 11:35638 (R;US) 


Photoelectrochemical investigation of electrode-electrolyte 
interfaces using ultraviolet, pulsed laser irradiation, 11:36121 
G;US) 


Spectroscopy 
XPS characterization of Iron Fischer-Tropsch catalysts. Final 
technical report, 11:35638 (R;US) 
Removal 
Demetallization of coal liquid residuum, 11:35422 (R;US) 
Sulfidation 
Non-parabolic growth in the sulfidation of iron, 11:36251 


(R;US) 
Surface 


Properties 

Practical method for highly accurate large-scale surface 

calculations, 11:36298 (J;US) 
Uptake 

Chemical extractions of heavy metals in sediments and metal 
uptake by Palaemonetes pugio and mercenaria merenaria. 
Final report, 11:36848 (R;US) 

IRON ALLOYS 


See also HASTELLOYS 
INCONEL 600 
IRON BASE ALLOYS 


Chemical Reactions 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
11:36310 (J;US) 
Embrittlement 
Review of embrittlement mechanisms in tungsten heavy alloys 
(W-Ni-Fe), 11:36279 (R;US) 


Oxidation of nickel-aluminum and iron-aluminum alloys, 
11:36310 (J;US) 
IRON BASE ALLOYS 


See also CAST IRON 
STEELS 
Age 


Hardening 
Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 
(R;US) 
Corrosion Resistance 
Alloy chemistry and microstructural control to meet the 
demands of the automotive Stirling engine, 11:36212 (R;US) 
Oxidation 
Oxidation/sulfidation of material candidates for distributed 
solar receiver thermochemical transport program in SOs, 
11:36282 (R;US) 
Permeability 
Alloy chemistry and microstructural control to meet the 
demands of the automotive Stirling engine, 11:36212 (R;US) 
Strains 
Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 
(R;US) 
Sulfidation 


Oxidation/sulfidation of material candidates for distributed 
solar receiver thermochemical transport program in SOs, 
11:36282 (R;US) 


Mechanism of swelling suppression in phosphorous-modified 
Fe-Ni-Cr alloys, 11:36247 (R;US) 
Tensile Properties 
Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 
(R;US) 


FERROCYANIDES 


Chemically modified electrodes and related solution chemistry. 


Technical progress report, January 1, 1984-July 1, 1986, 
11:36458 (R;US) 
IRON COMPOUNDS 
See also IRON HYDRIDES 
IRON OXIDES 
IRON SULFATES 
IRON SULFIDES 
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Photochemistry 
Surface-science investigations of the metallization of 
semiconductors by photochemical deposition and related 
techniques, 11:36965 (J;US) 
Tensile Properties 
Surface Gasification Materials Program semiannual progress 
report for the period ending March 31, 1986 (FesAl (iron 
aluminides)), 11:35428 (R;US) 
Vickers Hardness 
Surface Gasification Materials semiannual progress 
report for the period ending March 31, 1986 (FesAl (iron 
aluminides)), 11:35428 (R;US) 
IRON HYDRIDES 
Catalytic Effects 
Direct coal liquefaction using iron titanium hydride, 11:35416 
(R;US) 
IRON IONS 
E1-Transitions 
Energy levels, lifetimes, wavelengths, and transition 
probabilities of Fe XIV, 11:36975 (J;US) 
E2-Transitions 
Energy levels, lifetimes, wavelengths, and transition 
probabilities of Fe XIV, 11:36975 (J;US) 
Energy Levels 
Energy levels, lifetimes, wavelengths, and transition 
probabilities of Fe XIV, 11:36975 (J;US) 
M1-Transitions 
Energy levels, lifetimes, wavelengths, and transition 
probabilities of Fe XIV, 11:36975 (J;US) 
M2-Transitions 
Energy levels, lifetimes, wavelengths, and transition 
probabilities of Fe XIV, 11:36975 (J;US) 
IRON OXIDES 
Catalytic Effects 
Catalytic hydrogenative coprocessing of coals and petroleum 
residues. Final report, 11:35397 (R;DE;In German) 
Crystal Structure 
Determination of the specific site occupation of rare earth 
additions in Y/sub 1.7/Sm/sub 0.6/FesOu2 thin films by the 
orientation dependence of characteristic x-ray emissions, 
11:36337 (J;US) 
Density 
Shock ignition of pyrotechnic heat powders (Aluminium/ferric 
oxide mixture), 11:36655 (R;US) 
Ignition 
Shock ignition of pyrotechnic heat powders (Aluminium/ferric 
oxide mixture), 11:36655 (R;US) 
Oxidation 
Investigation of gas-solid reaction kinetics in iron compounds, 
11:36414 (R;US) 
Reduction 
Investigation of gas-solid reaction kinetics in iron compounds, 
11:36414 (R;US) 
Utilization of simulated coal gases for reducing iron oxide 
pellets. Report of Investigations/1985, 11:35430 (R;US) 
TRON SULFATES 
Decomposition 
Investigation of gas-solid reaction kinetics in iron compounds, 
11:36414 (R;US) 
IRON SULFIDES 
See also PYRITE 


Investigation of gas-solid reaction kinetics in iron compounds, 
11:36414 (R;US) 
Titration 
Combining automatic titration of total iron and sulfur in 
thermal battery materials, 11:36073 (R;US) 
TRON-NICKEL BATTERIES 
Computerized Simulation 
The impact of monoblock design and battery packaging on 
temperature excursion of nickel/iron batteries, 11:36225 
(B;US) 


The impact of monoblock design and battery packaging on 
temperature excursion of nickel/iron batteries, 11:36225 


(B;US) 
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Mathematical Models 
The impact of monoblock design and battery packaging on 
temperature excursion of nickel/iron batteries, 11:36225 
(B;US) 
Performance Testing 
EV testing activities, 11:36217 (RA;US) 
ISOBARIC SPIN 
See ISOSPIN 
ISOSPIN 


Breaking 

Nuclear probes of fundamental symmetries, 11:37060 (R;US) 

ISOTOPIC SPIN 
See ISOSPIN 
ITALY 
BWR Type Reactors 
Outline of nuclear piping research conducted in Italy, 11:35940 
(RA;US) 


Energy Consumption 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
Fossil-Fuel Power Plants 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
Harbors 
US-Itatian coal logistics. Final report, 11:35492 (R;US) 
Nuclear Power Plants 
Search of aging factors. International Conference on nuclear 
power plant aging, availability factor, and reliability analysis, 
11:35922 (R;IT) 
Reactor Safety 
Outline of nuclear piping research conducted in Italy, 11:35940 
(RA;US) 
Terminal Facilities 
US-Italian coal logistics. Final report, 11:35492 (R;US) 


Transportation Systems 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
Tus 
See TOTAL ENERGY SYSTEMS 


JAILS 
See PUBLIC BUILDINGS 
JAPAN 
BWR Type Reactors 
Piping research in Japan, 11:35941 (RA;US) 
Energy Policy 
New energy sources in Japan. Plan and execution of energy 
programs, 11:36099 (R;NL) 
PWR Type Reactors 
Piping research in Japan, 11:35941 (RA;US) 
Research Programs 
New energy sources in Japan. Plan and execution of energy 
programs, 11:36099 (R;NL) 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 
Chemical Properties 
Properties of aircraft fuels and related materials. Final report, 
15 February 1982-31 January 1985, 11:35516 (R;US) 
Inhibitors 


Quantitative determination of corrosion-inhibitor levels in jet 
fuels by JPLC. Final report, 18 January-30 September 1985, 
11:35517 (R;US) 

Physical Properties 
ies of aircraft fuels and related materials. Final 
15 February 1982-31 January 1985, 11:35516 (R;US) 


Specifications 
Aviation turbine fuels, 1985, 11:36176 (R;US) 
JET MODEL 
Particle Discrimination 
Jet discrimination in the 
estimation of their charge, 11:37048 (R;FR;In French) 


e* e~ — u anti-u by an 


JETS 
Charge Distribution 
Inclusive charged particle distribution in nearly 3-fold 
symmetric 3-jet events at E/sub cm/ = 29 GeV, 11:37033 
(R;US) 


KALKAR POWER REACTOR 
See SNR REACTOR 
KAOLIN 
Density 
Computed tomography of coals. Quarterly technical progress 
report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 
Toxicity 
In vitro biologic toxicity of native and surface-modified silica 
and kaolin, 11:36880 (J;US) 
KAOLINITE 
Infrared Spectra 
Chemistry and structure of coals: Evaluation of chemistry and 
reactions of fine particles by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 
KAON MINUS-PROTON INTERACTIONS 
Inclusive Interactions 
Polarization of A’s and Lambda-bar 's in pp, p-barp, and K~ p 
interactions at 176 GeV/c, 11:37035 (J;US) 
KELP 
See SEAWEEDS 
KETONES 
See also ACETONE 
Hydrolysis 
Energies of organic compounds. Final report, 11:36443 (R;US) 
Photolysis 
Laser-flash-photolysis study of aliphatic thioketone triplets: 
self-quenching and singlet-oxygen sensitization, 11:36464 
(J;GB) 
Purification 
Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 
Reduction 
Influence of a-aryl ethers on the asymmetric reduction of 
carbonyls, 11:36450 (R;US) 
Synthesis 
Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985,  11:36442 (R;US) 
Vaporization Heat 
Energies of organic compounds. Final report, 11:36443 (R;US) 
KETOPROPIONIC ACID-ALPHA 
See PYRUVIC ACID 


See ARAMIDS 
KIDNEYS 
Biological Radiation Effects 
Thromboxane-mediated injury following radiation. Annual 
summery report, 15 January-1 September 1984, 11:36827 
(R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOBAYASHI-MASKAWA MATRIX 
Fermions 
Fermion mass hierarchy, Kobayashi-Maskawa matrix, and 
weak and strong CP solution with a non-Abelian family 
symmetry, 11:37063 (J;US) 
KRYPTON 
Maulti-Photon Processes 
Multiphoton ionization of krypton and xenon: an investigation 
of the autoionizing region between the P/sub 1/2/ and 
P/sub 3/2/ thresholds, 11:36942 (R;US) 
KRYPTON 84 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Heavy ion physics around the Fermi energy, 11:37106 (R;FR) 





LABORATORY ANIMALS 
Biological Radiation Effects 
ee ee eee ee ee 
electromagnetic radiation: consequences of body size, 
11:36886 (R;US) 


LABORATORY EQUIPMENT 
Catalogs 


Used energy-related laboratory equipment grant program for 
institutions of higher learning. Eligible equipment catalog, 
11:37217 (R;US) 

LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 
Differential Calculus 
Effective one-loop scalar lagrangian with derivative couplings, 
11:37076 (J;NL) 
LAKES 
Acid Mine Drainage 
Microbial sulfate reduction in extremely acid lakes. Technical 
report, (Final) 1 August 1984-30 September 1985, 11:36785 
(RUS) 
Acidification 

Acid deposition: long-term trends. Final report, 11:36738 
(R;US) 

Predator-Prey Interactions 

Mt. St. Helens ash in lakes in the Lower Grand Coulee, 
Washington State, 11:36771 (R;US) 

Water Pollution Control 

Microbial sulfate reduction in extremely acid lakes. Technical 
report, (Final) 1 August 1984-30 September 1985, 11:36785 
(R;US) 

LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS 
LAMBDA C PLUS 

Prior to Jan. 1985 this was indexed with the 

descriptor Lambda-2250 Resonances. 


Lifetimes of the charmed particles D*~, F*-, and A/sub c/* 
produced by neutrinos, 11:37039 (J;US) 
A NEUTRAL 


See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 
Polarization of A’s and Lambda-bar ‘s in pp, p-barp, and K~ p 
interactions at 176 GeV/c, 11:37035 (J:US) 
LAMBDA-2250 RESONANCES 


Experimental area plans for an advanced hadron facility, 
11:36574 (R;US) 


LAMPF II, 11:36579 (J;NL) 


Specifications 
LAMPF II, 11:36579 (J;NL) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
Remedial Action 
Installation Restoration Program. Final report, phase 2, Stage 1 
- problem confirmation study, Norton Air Force Base, San 
Bernardino, California. Volume 2. Appendices. Final report, 
December 1984-July 1985, 11:36779 (R;US) 
LAND RECLAMATION 
Reclamation of alkaline ash piles, 11:35457 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
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Rare earth elements in soils from selected areas on the Island 
of Hawaii, 11:36903 (J;US) 
LANTHANUM 129 
Moment of Inertia 
Effective moment of inertia in *°°Ce and !7°La, 11:37100 
(R;FR) 
LANTHANUM COMPOUNDS 


See also LANTHANUM FLUORIDES 
LANTHANUM SULFIDES 
PLZT 


Sorptive Properties 
Hydrogen absorption by LaCus and NMR studies of hydrogen 
diffusion in B-LaCus hydride, 11:36423 (R;US) 
LANTHANUM FLUORIDES 


Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 


Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Free 

Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 


Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

LANTHANUM SULFIDES 
Electric Conductivity 

Seebeck coefficient and electrical resistivity of some rare earth 
ternary sulfides La/sub 3-x/M/sub x/S, (M = Sm, Eu, Yb), 
11:36117 (R;US) 

Seebeck Effect 

Seebeck coefficient and electrical resistivity of some rare earth 
ternary sulfides La/sub 3-x/M/sub x/S, (M = Sm, Eu, Yb), 
11:36117 (R;US) 

LAPLACE EQUATION 
Analytical 


Solution 
Toroidally symmetric polynomial 
Vector Laplace equation, 11:37145 (J;US) 


multiple solutions of the 


Toroidally symmetric polynomial multiple solutions of the 
Vector Laplace equation, 11:37145 (J;US) 
LARVAE 
Effects of variable hardness, ph, alkalinity, suspended clay, and 
humics on the chemical and aquatic toxicity of 
copper, 11:36789 (R;US) 


LARVAL STAGE 


See LARVAE 
LASER CAVITIES 
Beam Neutralization 


Technology of a laser resonator for the photodetachment 
neutralizer, 11:37001 (J;US) 


Oscillatory instability of an induced absorber in a ring cavity, 
11:36532 (J;US) 
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Nonlinear Optics 
Nonlinear propagation of a mixture of degenerate modes of a 
laser cavity, 11:36529 (J;US) 
Optical Modes 
Nonlinear propagation of a mixture of degenerate modes of a 
laser cavity, 11:36529 (J;US) 
Oscillatory instability of an induced absorber in a ring cavity, 
11:36532 (J;US) 
LASER ISOTOPE SEPARATION 
Computerized Control Systems 
Development of an integrated control and measurement 
system, 11:35629 (R;US) 
Control Systems 
AVLIS Laser Data Acquisition and Control System, 11:35574 
(R;US) 
Data Acquisition 
AVLIS Laser Data Acquisition and Control System, 11:35574 
(R;US) 
LASER MATERIALS 
Efficiency 
Efficient second-harmonic generation in KTP crystals, 
11:36385 (J;US) 


Properties 
Technology of a laser resonator for the photodetachment 
neutralizer, 11:37001 (J;US) 
LASER POWER TRANSMISSION 
Mathematical Models 
Scattered radiation field of a laser beam propagating through 
turbid media, 11:36948 (R;US) 
Switches 
Long-life, repetitive-pulse switch for lasers. Final report, 
September 1982-June 1985, 11:36555 (R;US) 
LASER RADIATION 
Measuring Methods 
High precision absolute laser power measurements using a 
magnetically suspended rotor, 11:36632 (R;US) 
Modulation 
Space-temporal behavior of a light pulse propagating in a 
nonlinear nondispersive medium, 11:36531 (J;US) 
Power 
High precision absolute laser power measurements using a 
magnetically suspended rotor, 11:36632 (R;US) 
Pulses 


Documentation of the NBS APD (National Bureau of 
Standards Avalanche) and PIN calibration systems for 
measuring peak power and energy of low-level 1.064- 
micrometer laser pulses, 11:36523 (R;US) 

Large-gain amplifier for subpicosecond optical pulses, 11:36526 
G;US) 

Standards 

Documentation of the NBS APD (National Bureau of 
Standards Avalanche) and PIN calibration systems for 
measuring peak power and energy of low-level 1.064- 
micrometer laser pulses, 11:36523 (R;US) 

Wave Propagation 
Space-temporal behavior of a light pulse propagating in a 
nonlinear nondispersive medium, 11:36531 (J;US) 
LASER SPECTROSCOPY 
See also RAMAN SPECTROSCOPY 
Raman Effect 

High-resolution measurements of saturated coherent anti- 

Stokes Raman spectroscopy line shapes, 11:36400 (J;US) 
Resolution 

High-resolution measurements of saturated coherent anti- 

Stokes Raman spectroscopy line shapes, 11:36400 (J;US) 
LASER TARGETS 


Pepopeite lanes eipots measurements at 248 nm, 11:37191 


Comparison of Rayleigh-Taylor growth with 1.0 ym and 0.25 
pm lasers, 11:37193 (R;US) 
LASER-PRODUCED PLASMA 
Absorption 
Laser interaction in long-scalelength plasmas, 11:37192 (R;US) 


Extreme Ultraviolet Radiation 
Copper spectra in a laser-generated plasma: measurements and 
classifications of Cu XII to Cu XXI, 11:36969 (J;US) 
Infrared Spectra 
Short-wavelength infrared line emission in a laser-produced 
oxygen plasma, 11:37011 (R;US) 
LASER-RADIATION HEATING 
Uses 
Laser processing of ceramics. Final technical report, June 1, 
1981-November 30, 1985, 11:36320 (R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
RING LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Chemical Vapor Deposition 
Fabrication of gate array interconnect structures using direct- 
write deposition processes, 11:36524 (R;US) 
Heat Exchangers 
Technology of a laser resonator for the photodetachment 
neutralizer, 11:37001 (J;US) 
Pulse Generators 
Subpicosecond high-brightness uv laser system, 11:36521 
(R;US) 
Uses 
Fabrication of gate array interconnect structures 
write deposition processes, 11:36524 (R;US) 
LATTICE FIELD THEORY 
Fermions 
Critical behavior near deconfinement, 11:37069 (J;US) 
Hamiltonians 
Wavefunctional and Hamiltonian for lattice gauge theory, 
11:37065 (R;SG) 
Lorentz Invariance 
Corner transfer matrices and Lorentz invariance on a lattice, 
11:37083 (J;NL) 


using direct- 


Susceptibility 
SU(2) topological susceptibility at finite temperature, 11:37080 
(J;NL) 
Phase Transformations 
Phase transitions: the lattice QCD approach, 11:37064 (R;US) 
Wave Functions 
Wavefunctional and Hamiltonian for lattice gauge theory, 
11:37065 (R;SG) 
LAWRENCE LIVERMORE LABORATORY 


Suspended ceiling system survey and seismic bracing 
recommendations for Lawrence Livermore National 
Laboratory, 11:36898 (R;US) 

Research Programs 
Institutional research and development, FY85, 11:37220 (R;US) 
Seismic Effects 

Suspended ceiling system survey and seismic bracing 
recommendations for Lawrence Livermore National 
Laboratory, 11:36898 (R;US) 

LC-FINING 


Integrated two stage liquefaction. Volume 1. Final technical 
report, June 1, 1982-July 31, 1985, 11:35409 (R;US) 
Integrated two stage liquefaction. Volume 1. Appendix. 

Experimental data and chronology. Final technical report, 
June 1, 1982-July 31, 1985 , 11:35410 (R;US) 
LEACHATES 
Water Pollution Control 
Groundwater and leachate treatability studies at four 
Superfund sites. Final report, March 1979-December 1983, 
11:36788 (R;US) 
LEACHING 
Mathematical Models 
Systems analysis of a leaching model for low-level waste, 
11:35609 (R;US) 





Air Pollution Monitors 
National Performance Audit Program: ambient air audits of 
analytical proficiency - 1984, 11:36692 (R;US) 
Accumulation 


Pollutant distribution in the soil by earthworms (Lumbricus 
terrestris). Pt. 1 and 2. Pt. 1: Lead, chromium, cobalt, nickel 
and cadmium enrichment in earthworm casts and earthworm 
tissues. Pt. 2: Vertical transport of the elements lead, 
chromium, cobalt, nickel and cadmium by earthworms, 
11:36863 (R;DE;In German) 

Photon Transport 

Gamma-ray energy deposition measurements in the Fast 

Breeder Blanket Facility, 11:35916 (J;US) 
Photon-Atom Collisions 

Autoionization resonances in the outer regions of atoms and 
molecules as probed with synchrotron radiation, 11:36979 
GJ;NL) 


Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
Translocation 
Pollutant distribution in the soil by earthworms (Lumbricus 
terrestris). Pt. 1 and 2. Pt. 1: Lead, chromium, cobalt, nickel 
and cadmium enrichment in earthworm casts and earthworm 
tissues. Pt. 2: Vertical transport of the elements lead, 
chromium, cobalt, nickel and cadmium by earthworms, 
11:36863 (R;DE;In German) 
Uptake 
Chemical extractions of heavy metals in sediments and metal 
uptake by Palaemonetes pugio and mercenaria merenaria. 
Final report, 11:36848 (R;US) 
X-Ray Spectra 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
LEAD 204 
Isotope Ratio 
Isotopic ratio measurements with ICP-MS, 11:36398 (R;US) 
LEAD 206 
Isotope Ratio 
Isotopic ratio measurements with ICP-MS, 11:36398 (R;US) 
LEAD 207 
Isotope Ratio 
Isotopic ratio measurements with ICP-MS, 11:36398 (R;US) 
LEAD-ACID BATTERIES 


Cost 
Standardized lead-acid battery systems for utility energy 
management, 11:36036 (RA;US) 
Technical and economic assessments of electrochemical energy 


storage systems project: cost assessment of battery energy 
storage, 11:36041 (RA;US) 


Standardized lead-acid battery systems for utility energy 
management, 11:36036 (RA;US) 
Testing and evaluation of EV-1300 lead-acid modules for the 
hybrid vehicle application, 11:36224 (B;US) 
Life-Cycle Cost 
Assessment of battery storage on the customer side of the 
meter, 11:36035 (RA;US) 
Status of battery technology cost assessments, 11:36040 
(RA;US) 
Performance Testing 
Accelerated life cycle test advanced lead-acid cells at elevated 
temperature, 11:36058 (RA;US) 
BEST Facility activities and results, 11:36046 (RA;US) 
EV testing activities, 11:36217 (RA;US) 
Testing and evaluation of EV-1300 lead-acid modules for the 
hybrid vehicle application, 11:36224 (B;US) 
Testing and evaluation of an industrial lead-acid battery for 
utility load-leveling, 11:36071 (R;US) 
Tests of nickel/hydrogen and lead-acid battery systems, 
11:36048 (RA;US) 
Tests of the 500 kWh GNB lead-acid battery, 11:36047 
(RA;US) 
Research Programs 
EPRI program overview, 11:36014 (RA;US) 
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Reviews 
EPRI program overview, 11:36014 (RA;US) 
Technology Assessment 
Technical and economic assessments of electrochemical energy 
storage systems project: cost assessment of battery energy 
storage, 11:36041 (RA;US) 
LEAK DETECTORS 
Design 
Low-frequency measurement of leakage in enclosures, 11:36641 
(J;US) 
Field Tests 
Fabrication and field testing of a prototype sonic leak 
pinpointer for medium- and high-pressure gas pipelines. Final 
report, November 1981-October 1984, 11:35559 (R;US) 
Performance 
Low-frequency measurement of leakage in enclosures, 11:36641 
(J;US) 
LEAKAGE 
See LEAKS 
LEAKS 
Spatial Distribution 
Leakage distribution in buildings, 11:36130 (R;GB) 
LEPTON NUMBER 
See also MUON NUMBER 
Symmetry Breaking 
Search for lepton-family-number nonconservation, 11:37026 
(R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LETTUCE 
Yield response of head lettuce (Lactuca sativa 1.) to ozone, 
11:36718 (R;US) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKOCYTES 
See also MONOCYTES 
Photoionization 
Picosecond dynamics of conformation changes in malachite 
green dye produced by photoionization of malachite green 
leucocyanide, 11:36467 (J;NL) 
LEVINSON THEOREM 
Extensions of Levinson’s theorem: Application to indices and 
fractional charge, 11:37143 (J;NL) 
LI-DRIFTED SI DETECTORS 
Fabrication 
Development of an array of cooled large area Si(Li) detectors, 
11:36608 (R;US) 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGNITE 
Isotherms 
Changes in the physical characteristics of lignites as a result of 
drying and heating, 11:35474 (RA;US) 
Bulk Density 
Wet carbonization of lump-size low-rank coals by a novel non- 
slurry approach. Progress report, August-October 1985, 
11:35406 (R;US) 


Wet carbonization of lump-size low-rank coals by a novel non- 
slurry approach. Progress report, August-October 1985, 
11:35406 (R;US) 

Combustion Products 
Reclamation of alkaline ash piles, 11:35457 (R;US) 
Dissolution 

Enhanced coal liquefaction wit: ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

Drying 

Changes in the physical characteristics of lignites as a result of 

drying and heating, 11:35474 (RA;US) 


Catalytic hydrogenative coprocessing of coals and petroleum 
residues. Final report, 11:35397 (R;DE;In German) 
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Changes in the physical characteristics of lignites as a result of 
drying and heating, 11:35474 (RA;US) 
LIME-SODA SINTER PROCESS 
Performance of lime-soda sinter process residue in the 
manufacture of sulfate-resistant portland cement, 11:36185 
(R;US) 


LIMITERS 
Cooling Systems 
Active cooling technology for fusion engineering applications, 
11:37213 (BA;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also STANFORD LINEAR COLLIDER 
Colliding Beams 
Technical challenge of future linear colliders, 11:36578 (R;US) 
Drift Tubes 
Thermal design of drift tubes for high-gradient linacs, 11:36588 
(R;US) 
Focusing 
Focusing mechanisms in the Pulselac CU accelerator, 11:36581 
(R;US) 
Vacuum Systems 
Vacuum system design considerations of the Los Alamos 
Accelerator Test Stand (ATS), 11:36589 (R;US) 
LINEAR PROGRAMMING 
Algorithms 
Nonlinear approaches to linear programming. Technical 
report, 11:37243 (R;US) 
LINERS 
Interfaces 
Interfacial stability of soil covers on lined surface 
impoundments, 11:35599 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 
Performance 
Thermal desorption modulator for capillary liquid 
chromatography, 11:36406 (J;US) 
Resolution 
Thermal desorption modulator for capillary liquid 
chromatography, 11:36406 (J;US) 
Sensitivity 
Thermal desorption modulator for capillary liquid 
chromatography, 11:36406 (J;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID WASTES 
See also WASTE WATER 


Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Summary and conclusions. Final 
report, 11:36187 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 1. Description 
of incineration technology. Final report, 11:36188 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 2. Assessment 
of emerging alternative technologies. Final report, 11:36189 
(R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 3. Assessment 
of the commercial hazardous-waste incineration market. 
Final report, 11:36190 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 1. Final report, 11:36191 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 2. Appendices. Final report, 11:36192 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 5. Public 


LMFBR TYPE REACTORS 
Corium 


concerns regarding land-based and ocean-based incineration. 
Final report, 11:36193 (R;US) 
Toxicity 
On-site effluent toxicity studies at the Goodyear Atomic 
Corporation. Final report, 11:35610.(R;US) 
Waste Processing 
Groundwater and leachate treatability studies at four 
Superfund sites. Final report, March 1979-December 1983, 
11:36788 (R;US) 
LIQUID-PHASE SINTERING 
See SINTERING 
LITHIUM 
Atom Collisions 
Ion backscattering from layered targets, 11:36987 (J;US) 
Chemical Reactions 
Results and code prediction comparisons of lithium-air reaction 
and aerosol behavior tests, 11:37188 (R;US) 


Results and code prediction comparisons of lithium-air reaction 
and aerosol behavior tests, 11:37188 (R;US) 
LITHIUM 6 TARGET 
Proton Reactions 
Spin transfer in *Li(p vector,n vector) and 7Li(p vector,n 
vector) at 800 MeV, 11:37095 (J;NL) 
LITHIUM 7 TARGET 
Proton Reactions 
Spin transfer in *Li(p vector,n vector) and 7Li(p vector,n 
vector) at 800 MeV, 11:37095 (J;NL) 
LITHIUM ALLOYS 


High plasma-flux elevated temperature sputtering of Cu-Li 
alloys, 11:36249 (R;US) 
LITHIUM CARBONATES 
Corrosive Effects 
Corrosion of iron in molten carbonates at 650°C, 11:36250 
(R;US) 
LITHIUM COMPOUNDS 
See also LITHIUM CARBONATES 


Reactions 

Bridged ferrocenes. 9. Lithiation and subsequent reactions of 

1,1'-trimethyleneferrocene, 11:36456 (J;US) 
LITHIUM FLUORIDES 
Deformation 

Studies of strain rate effects in the deformation of solids by 
means of stress pulses and ultrasonic methods. Part I. 
Progress report, September 1, 1984-March 31, 1985, 11:36351 
(R;US) 


Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 
Beam Production 
Formation of negative ions by charge transfer: He™ to Cl , 
11:36995 (J;US) 
LITHIUM-SULFUR BATTERIES 
Materials 
Investigation of the behavior of metals in sulfur/polysulfide 
melts, 11:36024 (RA;US) 
Research Programs 
Inorganic lithium/SO. rechargeable system, 11:36020 (RA;US) 
Solid Electrolytes 
Stability of a vitreous electrolyte for possible use in high- 
temperature lithium/sulfur cells, 11:36074 (R;US) 
LIVER 
Neoplasms 
Perinatal effects of complex mixtures, 11:35503 (RA;US) 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 


See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
SNR REACTOR 
SNR-2 REACTOR 
Corium 
Experimental studies of heat removal from fission-heated UO, 
debris in sodium, 11:35971 (R;US) 





LMFBR TYPE REACTORS 
Fission Products 


Fission Products 

Comments on the possible roles of volatile fission products 
(cesium) in CABRI tests, 11:35924 (R;US) 

Fission-product yield data from the US/UK joint experiment 
in the Dounreay Prototype Fast Reactor, 11:35882 (R;US) 

Fuel Assemblies 

Application of the method of finite elements for the calculation 
of turbulent flow in non-circular ducts of constant cross 
section, 11:35881 (R;DE;In German) 

Fuel Cycle 

Consolidated fuel reprocessing programme: Analysis of various 
options for the breeder fuel cycle in the USA, 11:35886 
(BA;XA) 

Fuel Management 

Consolidated fuel reprocessing programme: Analysis of various 
options for the breeder fuel cycle in the USA, 11:35886 
(BA;XA) 

Fuel Pins 

DEFORM.-4: fuel pin characterization and transient 
in the SAS4A accident analysis code system, 11:35919 
(R;US) 

In Core Instruments 

In-pile vapor pressure measurements on UO: and (U,Pu)O. 

from 4700 to 8500K, 11:35883 (R;US) 
Loss of Flow 

Flow excursion-induced dryout at low heat flux natural 

convection boiling, 11:35973 (J;US) 
Pumps 

Large sodium pump coastdown during an earthquake, 11:35991 
(BA;US) 

Nonlinear seismic analysis of a large sodium pump, 11:35990 
(BA;US) 

Reactor Accidents 

An advanced multi-dimensional method for structural and 
hydrodynamic analysis of LMFBR piping systems, 11:35980 
(BA;US) 

Status of ANL out-of-pile investigations of severe accident . 
phenomena for liquid metal reactors, 11:35917 (R;US) 

Reactor Cooling Systems 

An advanced multi-dimensional method for structural and 
hydrodynamic analysis of LMFBR piping systems, 11:35980 
(BA;US) 

Reactor Core Disruption 

Fuel relocation in the SAS4A accident analysis code 
system, 11:35920 (R;US) 

Review of modeling concepts for sodium-concrete reactions 
and a model for liquid sodium transport to the unreacted 
concrete surface, 11:35977 (J;NL) 

The SAS4A/SASSYS-1 sodium boiling model for LMFBR 
whole core analysis, 11:35999 (BA;US) 

Reactor Safety 

Thermal-hydraulic methods in fast reactor safety, 11:35982 
(BA;US) 

Reactor Safety Experiments 

Experimental studies of heat removal from fission-heated UO. 
debris in sodium, 11:35971 (R;US) 

Standards 

RCC-MR design code for LMFBR components. A useful basic 

for fusion reactor design tools development, 11:35880 (R;FR) 
Transient Overpower Accidents 

Effect.of non-equilibrium fission gas and fuel creep on swelling 
and release in irradiated carbide fuels (Computer code 
UCSWELL), 11:35978 (J;NL) 

Vapor Pressure 

In-pile vapor pressure measurements on UO; and (U,Pu)O. 

from 4700 to 8500K, 11:35883 (R;US) 
LOAD ANALYSIS 

Effects of weatherization on loads of selected PURPA metered 
residences: data set. Assessment data set 
documentation, 11:36136 (R;US) 

LOAD CHARACTERISTICS 

See LOAD ANALYSIS 

LOAD MANAGEMENT 

Transferability of results from direct load-control (DLC) 

experiments. Final report, 11:36106 (R;US) 
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Research Programs 
1985 survey of utility residential end-use projects. Final report, 
11:36105 (R;US) 
LOCA 
See LOSS OF COOLANT 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LOGIC CIRCUITS 
Fabrication 
Fabrication of gate array interconnect structures using direct- 
write deposition processes, 11:36524 (R;US) 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LONGITUDINAL PINCH 
Beam-Plasma Systems 
Ion beam trapping in plasma channels for light ion inertial 
confinement fusion, 11:37199 (R;US) 
LONGWALL MINING 
Dusts 
Dust-control handbook for longwall-mining operations. Open 
File report, April 1984-May 1985, 11:35501 (R;US) 
LOSS OF COOLANT 
Critical Heat Flux 
Transient critical heat flux and blowdown heat-transfer studies, 
11:35957 (R;US) 
Heat Transfer 
De-entrainment phenomena on vertical tubes in droplet cross 
flow, 11:35956 (R;US) 
Parametric study on rewetting velocities obtained with a two- 
dimensional heat conduction code, 11:35866 (J;NL) 
Hydraulics 
De-entrainment phenomena on vertical tubes in droplet cross 
flow, 11:35956 (R;US) 
Rewetting 
Parametric study on rewetting velocities obtained with a two- 
dimensional heat conduction code, 11:35866 (J;NL) 
LOSS OF FLOW 
Computer Calculations 
Assessment of the annular mist interfacial shear in Trac- 
PF1/MOD1 against downcomer bypass and tie-plate 
flooding data, 11:36005 (BA;US) 
Computerized Simulation 
Experimental and analytical study of loss-of-flow transients in 
EBR-II occurring at decay power levels, 11:35975 (BA;US) 
Research Programs 
Experimental and analytical study of loss-of-flow transients in 
EBR-II occurring at decay power levels, 11:35975 (BA;US) 
Simulation 
Unprotected loss-of-heat sink simulation in the EBR-II plant, 
11:36007 (BA;US) 
LOUISIANA 
Natural Gas Fields 
Gas deliverability and flow capacity of surveillance fields in 
Louisiana and Texas Federal Offshore Areas, 11:35541 
(R;US) 
LOW BTU GAS 
150 to 250 Btu/ft® 
See also PRODUCER GAS 
Calorific Value 
Preparation of a coal conversion systems technical data book. 
Part 1, 11:35401 (R;US) 
Combustion 
ion of a coal conversion systems technical data book. 
Part 1, 11:35401 (R;US) 
Production 
Low/medium Btu coal gasification assessment program for 
potential users in New Jersey, 11:35423 (R;US) 
Test and evaluate the Tri-Gas low-Btu coal gasification 
process, 11:35403 (R;US) 
LOWER HYBRID HEATING 
Sawtooth stabilization and electron heating by high power 
lower hybrid waves in Alcator C, 11:37158 (R;US) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
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LOW-LEVEL RADIOACTIVE WASTES 
Leaching 
Systems analysis of a leaching model for low-level waste, 
11:35609 (R;US) 
Solidification 
Properties of bituminization products from the Olkiluoto 
power plant, 11:36357 (RA;DE) 
LUBRICANTS 
See also LUBRICATING OILS 
Biosynthesis 
Biodeuterated materials: high-temperature lubricants from 
algae. Interim report, October 1984-September 1985, 
11:36441 (R;US) 
Evaluation 
High-temperature lubrication systems for ring/liner 
applications in advanced heat engines. Interim report, 
October 1984-July 1985, 11:36535 (R;US) 
LUBRICATING OILS 
Smokes 
Liquid chromatographic determination of benzo(a)pyrene at 
part-per-billion concentrations in highly-refined coal- and 
petroleum-derived fuels, 11:35439 (R;US) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUMINESCENT CONCENTRATORS 
Testing 
Solar energy conversion with fluorescent collectors: Design of 
a test collector with power output of several Watt, 11:35691 
(R;DE;In German) 
LUNGS 
Biological Functions 
Nitrogen dioxide exposure and development of pulmonary 
emphysema, 11:36877 (J;US) 


Inhalation hazards to uranium miners, 11:36836 (RA;US) 
Experimental Neoplasms 

Inhaled plutonium oxide in dogs, 11:36832 (RA;US) 

Inhaled plutonium nitrate in dogs, 11:36833 (RA;US) 

Low-level **°PuO: lifespan studies, 11:36835 (RA;US) 

Toxicity of thorium cycle nuclides, 11:36837 (RA;US) 
Fibrosis 


Combination of ozone and silica on the development of 
pulmonary fibrosis, 11:36878 (J;US) 
Genetic Radiation Effects 
Oncogenes in radiation carcinogenesis, 11:36834 (RA;US) 
Pathological Changes 
Pulmonary changes resulting from subchronic expostre to 
cadmium chloride aerosol, 11:36876 (J;US) 
Radiation Doses 
Low-level **°PuOz lifespan studies, 11:36835 (RA;US) 
Radionuclide Kinetics 
Cigarette smoke and plutonium, 11:36873 (RA;US) 
LURGI PROCESS 
Combustion Products 
Environmental assessment: source test and evaluation report. 
Addendum - Lurgi-type medium-Btu gasification. Volume 1. 
Technical report and Appendix A, 11:35461 (R;US) 
Environmental assessment: source test and evaluation report. 
Addendum - Lurgi-type medium-Btu gasification. Volume 2. 
Appendix B, 11:35462 (R;US) 
Pollutants 
Environmental assessment: source test and evaluation report. 
Addendum - Lurgi-type medium-Btu gasification. Volume 1. 
Technical report and Appendix A, 11:35461 (R;US) 
Environmental assessment: source test and evaluation report. 
Addendum - Lurgi-type medium-Btu gasification. Volume 2. 
Appendix B, 11:35462 (R;US) 
LUTETIUM 
Element Abundance 
Rare earth elements in soils from selected areas on the Island 
of Hawaii, 11:36903 (J;US) 
LUTETIUM OXIDES 
Crystal Structure 
Determination of the specific site occupation of rare earth 
additions in Y/sub 1.7/Sm/sub 0.6/FesQ;2 thin films by the 
orientation dependence of characteristic x-ray emissions, 
11:36337 (J;US) 


LWR TYPE REACTORS 
See WATER COOLED REACTORS 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Chemical Analysis 

Laser micropyrolysis of coal macerals. annual report, 

november 1984-october 1985, 11:35452 (R;US) 
Density 

Computed tomography of coals. Quarterly technical progress 

report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 
Reflectivity 

Computed tomography of coals. Quarterly technical progress 
report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 

Effects of stresses on optical and chemical properties of coal. 
Technical progress report, February 1-April 30, 1985, 
11:35444 (R;US) 

Effects of stresses on optical and chemical properties of coal. 
Technical progress report, May 1, 1985-July 31, 1985, 
11:35445 (R;US) 

MACHINE PARTS 
Design 

Design considerations for fatigue of imperfect materials, 

11:36267 (RA;US) 
MACHINE TOOLS 
Cost 

Development of precision turning capabilities at Lawrence 

Livermore National Laboratory, 11:36511 (R;US) 
Design 

Development of precision turning capabilities at Lawrence 

Livermore National Laboratory, 11:36511 (R;US) 
MACHINING 
Accuracy 

Development of precision turning capabilities at Lawrence 

Livermore National Laboratory, 11:36511 (R;US) 
Data Base Management 

Computer program concept for data collection and data 

exchange, 11:37238 (R;US) 
MACROPHAGES 

Effect of hemopoietic microenvironment on splenic suppressor 
macrophages in congenitally anemic mice of genotype 
S1/sup d/, 11:36829 (R;US) 

Selectively eliminated blood monocytes and splenic suppressor 
macrophages in mice depleted of bone marrow by strontium 
89, 11:36830 (R;US) 

MAGNESIUM 
Charge Exchange 

Formation of negative ions by charge transfer: He™ to Cl" , 

11:36995 (J;US) 
MAGNESIUM FLUORIDES 
Electrical Properties 

Solid state electrochromic switchable window glazings, 

11:36171 (BA;US) 


Properties 
Solid state electrochromic switchable window glazings, 
11:36171 (BA;US) 
MAGNESIUM IONS 
Beam Production 
Formation of negative ions by charge transfer: He™ to Cl , 
11:36995 (J;US) 
Energy Levels 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 





MAGNET COILS 
Design 


MAGNET COILS 
Design 
Minimars magnet system, 11:37182 (R;US) 
Poloidal field scenario generating code for use in the design 
and operation of tokamaks, 11:37186 (R;US) 
Sliding joint concept for toroidal field coils of a tokamak, 
11:37180 (R;US) 
Electric Contacts 
Sliding joint concept for toroidal field coils of a tokamak, 
11:37180 (R;US) 
MAGNETIC BAYS 
Forecasting 
Survey of known indicators of auroral substorm onset. 
Research report, 1 January-9 May 1985, 11:36937 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE EQUIPMENT 
Design 
Design improvements and cost reductions for a 5000 MWh 
superconducting magnetic energy storage plant. Part 2. 
Project final report, October 1985, 11:35840 (R;US) 
Energy Efficiency 
Design improvements and cost reductions for a 5000 MWh 
superconducting magnetic energy storage plant. Part 2. 
Project final report, October 1985, 11:35840 (R;US) 
Feasibility Studies 
Pulsed inductive energy store. Final report, July 1982-January 
1984, 11:36008 (R;US) 
Superconducting Coils 
Pulsed inductive energy store. Final report, July 1982-January 
1984, 11:36008 (R;US) 
MAGNETIC FIELD RIPPLES 
Transport Theory 
Ripple transport at low collision frequency, 11:37175 (J;GB) 
MAGNETIC FIELDS 


See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 


Role for the magnetic field in the radiation-induced efflux of 
calcium ions from brain tissue in vitro, 11:36889 (R;US) 
MAGNETIC MIRROR CONFIGURATIONS 
Flute Instability 
Computational study of ICRF stabilization of the m = 1 
interchange mode in mirror geometry, 11:37166 (R;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also TANDEM MIRRORS 
Neutral Beam Sources 
Requirements for negative ion based systems from users’ point 
of view, 11:37002 (J;US) 
MAGNETIC SEPARATORS 
Magnetic enhancement and demineralization of eastern coals. 
Second yearly technical progress report, 11:35400 (R;US) 
MAGNETIC STORMS 
Sudden Commencements 
Solar-Geophysical Data Number 498, February 1986. Part 1 
(prompt reports). Data for January 1986, December 1985, 
and late data, 11:36925 (R;US) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAHOGANY TREES 
See TREES 
MAINTENANCE 
Recommendatiuns 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
MALIGNANCIES 
See NEOPLASMS 


All of mankind, of any age or of either sex. 
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Biological Models 
Exposure of man in the near-field of a resonant dipole: 
comparison between theory and measurements, 11:36890 
(R;US) 
Biological Radiation Effects 
Application of a finite-difference technique to the human 
radiofrequency dosimetry problem, 11:36891 (R;US) 
Exposure of man in the near-field of a resonant dipole: 
comparison between theory and measurements, 11:36890 
(R;US) 
MANAGEMENT 


See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
WASTE MANAGEMENT 


A Codes 
Experiences with a data analysis management prototype, 
11:37239 (R;US) 
MANGANESE 
Catalytic Effects 
Slurry phase Fischer-Tropsch synthesis with iron-manganese 
catalysts, 11:35645 (J;NL) 
Emission Spectroscopy 
Electrothermal vaporization for sample introduction into a 
three-electrode direct current argon plasma, 11:36408 (J;US) 
Resource Conservation 
Technological alternatives for the conservation of strategic and 
critical minerals - cobalt, chromium, manganese, and 
platinum-group metals: a review. Information Circular/1985, 
11:36090 (R;US) 
MANGANESE 52 
Excitation Functions 
Excitation functions derived from proton and deuteron 
measurements or. natural chromium, 11:37096 (R;US) 
MANGANESE ALLOYS 
Neutron Diffraction 
Furnace for rapid change of temperature for neutron 
diffraction, 11:35915 (J;US) 
Order-Disorder Transformations 
Furnace for rapid change of temperature for neutron 
diffraction, 11:35915 (J;US) 
Physical Radiation Effects 
Formation of icosahedral Al-Mn and related phases by ion 
beam mixing, 11:36283 (R;US) 
Production 
Formation of icosahedral Al-Mn and related phases by ion 
beam mixing, 11:36283 (R;US) 
MAN -MACHINE SYSTEMS 
Vision 
Connectionist models and parallelism in high-level vision. 
Technical report, 11:37225 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Anaerobic digestion on a dairy farm: overview, 11:35647 
G;NL) 
MANY-BODY PROBLEM 
See also THREE-BODY PROBLEM 
Lattice Field Theory 
Lattice gauge theory as a nuclear many-body problem, 
11:37111 (R;US) 
MAPLES 
Plant Growth 
Short Rotation Woody Crops 
report for 1985, 11:35703 (R;US) 
Short Rotation Cultivation 
Short Rotation Woody Program. Annual progress 
report for 1985, 11:35703 (R;US) 


Annual progress 


N Codes 
NTSMAP user's guide, 11:37235 (R;US) 
MARINE DISPOSAL 
Containers 
NORDA contribution to the In-Situ Heat Transfer Experiment 
(ISHTE): FY84 annual report. Final report, 11:35£°% (R;US) 





1458S / ERA-11/16 


MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARS REACTOR 
Design 


Advances in Tandem Mirror fusion power reactors, 11:37203 
(R;US) 
Magnet Coils 
Minimars magnet system, 11:37182 (R;US) 
MARYLAND 
Electric Utilities 
Long range forecast of power demands on the Baltimore Gas 
and Electric Company system. Volume 1, 11:36108 (R;US) 
Long-range forecast of power demands on the Baltimore Gas 
and Electric Company system. Volume 2. Documentation 
manual, 11:36109 (R;US) 
MASSACHUSETTS 
Solar Architecture 
Massachusetts Multi-Family Passive Solar Program: 
Experience with performance monitoring of multi-family 
buildings, 11:35796 (BA;US) 
Streams 
Opportunities to protect instream flows in Massachusetts, 
11:36793 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MATERIALS 
See also BIOLOGICAL MATERIALS 
COMPOSITE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
MATRIX MATERIALS 


POROUS MATERIALS 
RADIOACTIVE MATERIALS 


THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 


Technical literature reference guide and professional activities 
of the Metals and Ceramics Division, October 1-December 
31, 1985, 11:36236 (R;US) 
Information Systems 
Documentation of materials data for computer storage and 
retrieval, 11:36233 (R;US) 
Mechanical 


Properties 
Advances in the study of the mechanical behavior of materials. 


Final report, 15 June 1981-30 September 1984, 11:36239 
(R;US) 
Meetings 
Materials science and engineering at the Oak Ridge National 
Laboratory. Abstracts, 11:36235 (R;US) 


Properties 
Documentation of materials data for computer storage and 
retrieval, 11:36233 (R;US) 
Pressure Effects 
Energy and Technology Review, 11:36237 (R;US) 
Research Programs 


Chemistry research resource. Progress report, April 1986, 
11:36392 (R;US) 
Energy Materials Coordinating Committee (EMaCC), fiscal 
year 1985. Annual technical report, 11:36234 (R;US) 
Service Life 


Advances in the study of the mechanical behavior of materials. 


Final report, 15 June 1981-30 September 1984, 11:36239 


See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 


MATHEMATICAL LOGIC 
Automation 
Negative paramodulation, 11:37227 (R;US) 
MATHEMATICS 
See also NUMERICAL ANALYSIS 
STATISTICS 
TOPOLOGY 
Speech 
Handbook for spoken mathematics (Larry's speakeasy), 
11:37248 (R;US) 
MATRICES 
See also KOBAYASHI-MASKAWA MATRIX 
Numerical Solution 
Algorithm for positive definite least square estimation of 
parameters, 11:37247 (R;US) 
Algorithm for rescaling a matrix positive definite, 11:37246 
(R;US) 
Maintaining LU factors of a general sparse matrix, 11:37244 
(R;US) 
Parallel 
Matrix factorization on a hypercube multiprocessor, 11:37229 
(R;US) 
MATRIX MATERIALS 
Quantitative Chemical Analysis 
Sample cleanup procedure for polynuclear aromatic 
compounds in complex matrices, 11:36404 (J;US) 
Stresses 
Composite strengthening. Annual report, 11:36338 (R;US) 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 


See also CALORIMETERS 
DOSEMETERS 
INTERFEROMETERS 
MOISTURE GAGES 
RADIATION DETECTORS 
RADIOMETRIC GAGES 


Recent developments and observations pertinent to real-time 
monitoring of alkali concentrations in hot gas streams from 
fluidized bed combustion of coal, 11:36631 (R;US) 

Performance 

Instrument for measuring the static and dynamic response to 
shear at the air/water interface and of insoluble monolayers: 
some new insights into two-dimensional phases, 11:36645 
(J;US) 

MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 


See also CREEP 
FATIGUE 


Test Facilities 
Advances in the study of the mechanical behavior of materials. 
Final report, 15 June 1981-30 September 1984, 11:36239 
(R;US) 
MECHANICAL TESTS 
See also the properties tested. 
Data Analysis 
Influence of experimental scatter on the analysis and 
extrapolation of stress-rupture data, 11:36551 (R;US) 
MEETINGS 
Proceedings of the Flat-Plate Solar Array Project workshop 
on crystal growth for high-efficiency silicon solar cells, 
11:35684 (R;US) 
Supersymmetry: proceedings, 11:37061 (R;US) 
MELTDOWN 
Mathematical Models 
A mechanistic model of release of radionuclides and generation 
of aerosols during reactor core melt interactions with 
concrete, 11:35988 (BA;US) 
MEMBRANES 
See also CELL MEMBRANES 
Performance 
Ionic membranes for the zinc/ferricyanide battery, 11:36051 
(RA;US) 
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MEMBRANES 
Performance 


Pilot-scale ultrafiltration testing for the F and H area effluent 
treatment facility, 11:35592 (R;US) 
Solvent Extraction 
Depletion of photosystem 2 extrinsic proteins. II. Effects of 
coupling of traps with the water oxidizing enzyme measured 
by kinetics of TMPD oxidation, 11:36444 (R;US) 
MEMORY DEVICES 
Information Validation 
Feasibility of automatic storage reclamation with concurrent 
execution in a LISP environment. Master's thesis, 
11:37224 (R;US) 
MERCURY TELLURIDES 
Diffusion 
In-situ interdiffusion measurements in HgTe-CdTe 
superlattices, 11:36354 (R;US) 


In-situ interdiffusion measurements in HgTe-CdTe 
superlattices, 11:36354 (R;US) 
MESON SPECTROSCOPY 
Reviews 
Quark spectroscopy, 11:37028 (R;FR) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
METABOLITES 
Biochemical Reaction Kinetics 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 


Concentration 
Toxicokinetic modeling of metabolite concentrations, 11:36857 


Minerals yearbook, 1984. Volume 1. Metals and minerals, 
11:36091 (R;US) 
METAL SPRAYING 
See SPRAY COATING 
METAL VAPOR LASERS 
Ultraviolet Spectra 
Shake-up as a mechanism for vacuum-ultraviolet lasers, 
11:36518 (R;US) 
METAL-GAS BATTERIES 
See also ALUMINIUM-AIR BATTERIES 


NICKEL-HYDROGEN BATTERIES 
ZINC-CHLORINE BATTERIES 


Electrodes 
Bifunctional oxygen electrodes for rechargeable metal-air cells, 
11:36069 (RA;US) 
Electrochemical behavior of particulate electrodes, 11:36061 
(RA;US) 
New materials for bifunctional air electrodes, 11:36070 
(RA;US) 
METALLIC GLASSES 
Crystallization 


Stability of amorphous metal films on semiconductor 
substrates. 


Progress report, January-December 1985, 
11:36256 (R;US) 


Programs 
Theoretical studies on the structures of insulating and metallic 
glasses. Annual progress report, July 1, 1985-June 30, 1986, 
11:36259 (R;US) 
METAL-NONMETAL BATTERIES 
See also LITHIUM-SULFUR BATTERIES 
SODIUM-SULFUR BATTERIES 
ZINC-BROMINE BATTERIES 
Cost 
Technical and Economic Analysis Project, 11:36013 (RA;US) 
METALS 
See also ACTINIDES 
ALUMINIUM 
ANTIMONY 
BISMUTH 
CADMIUM 
GALLIUM 
GERMANIUM 
INDIUM 
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LEAD 
RARE EARTHS 
ZINC 
Effects 
Effect of different pollutants on ecologically important 
polychaete worms. Final report, 11:36866 (R;US) 
Cavitation 
Effects of cavitation on high-cycle fatigue life, 11:36269 
(RA;US) 
Necking and fracture in creep damaging solids, constitutive 
modelling and analysis, 11:36261 (RA;US) 
Crack Propagation 
Crack propagation in a coupled thermo-mechanical system of 
nonlinear media, 11:36263 (RA;US) 
Fatigue crack growth at elevated temperature, 11:36262 
(RA;US) 
Cracks 
Oxidation accelerated fatigue crack nucleation and 
propagation, 11:36265 (RA;US) 


Effects of cavitation on high-cycle fatigue life, 11:36269 
(RA;US) 
Necking and fracture in creep damaging solids, constitutive 
modelling and analysis, 11:36261 (RA;US) 
Perspectives in creep and stress rupture, 11:36268 (RA;US) 
Defects 
Design considerations for fatigue of imperfect materials, 
11:36267 (RA;US) 
Ecological Concentration 
Use of watershed characteristics to select control streams for 
estimating effects of metal mining wastes on extensively 
disturbed streams, 11:36784 (R;US) 


Trace elements and their associations in sediments over the 
Hampton Roads Harbor and lower Chee peake Bay area. 
Final report, 11:36778 (R;US) 

Fatigue 

Effects of cavitation on high-cycle fatigue life, 11:36269 
(RA;US) 

Oxidation accelerated fatigue crack nucleation and 
propagation, 11:36265 (RA;US) 

Fracture Mechanics 

Short course on fracture and fracture mechanics of metallic 

materials, 11:36272 (R;NL) 
Mechanical Tests 

Necking and fracture in creep damaging solids, constitutive 

modelling and analysis, 11:36261 (RA;US) 
Oxidation 

Oxidation accelerated fatigue crack nucleation and 

propagation, 11:36265 (RA;US) 
Removal 

Comparative removal of toxic pollutants by six wastewater 
treatment processes, 11:36365 (R;US) 

Heavy metal composition of treated municipal wastewater and 
sludge residues, 11:36204 (R;US) 

Stresses 

Crack propagation in a coupled thermo-mechanical system of 

nonlinear media, 11:36263 (RA;US) 
Thermal Stresses 

Crack propagation in a coupled thermo-mechanical system of 

nonlinear media, 11:36263 (RA;US) 
Trace Amounts 

Analysis of trace metals in bottom sediments in support of 
deepwater biological processes. Studies on the US Mid- 
Atlantic continental slope and rise. Interim report, 1 May 
1984-24 January 1986, 11:35529 (R;US) 

Uptake 

Comparison of heavy-metal uptake by Eisenia foetida with that 
of other common earthworms. Final technical report, 
11:36847 (R;US) 

METEORITES 
Magnetic Properties 

Magnetism of nakhlites and chassignites. Final Technical 

Report, 1 March 1984-28 February 1985, 11:36915 (R;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
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METHANATION 
Catalysts 


Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
METHANE 
Effects of stresses on optical and chemical of coal. 
Technical progress report, February 1-April 30, 1985 
(Relationship between bireflectance ratio of vitrinite and 
methane concentration in coals), 11:35444 (R;US) 
Biochemical Reaction Kinetics 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 


Development of water-slurry systems for high- 
moisture biomass, 11:35649 an 
Feasibility of thermophilic anaerobic digestion for the 
generation of methane from organic wastes, 11:35639 (R;DE) 
Two-phase anaerobic digestion of solid organic wastes yielding 
biogas and compost. Final report, 11:35640 (R;DE) 
Chemical Reaction Yield 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 
Combustion 
Kinetics of nitric oxide formation in laminar and turbulent 
methane combustion. Final report, September 1982- 
December 1985, 11:35563 (R;US) 
Normal-Mode Analysis 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 


Laser-initiated chain reactions in the partial oxidation of 
methane, 11:36448 (R;US) 
Phase Studies 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 


Catalysts for carbon and coal gasification, 11:35434 (P;US) 

Development of hydraulic-fracturing models for application to 
coal-seam methane Final report, January 17, 1983- 
June 30, 1984, 11:35555 (R;US) 

Rock Creek methane from Multiple-Coal-Seams completion 
project. Final geologic report, Big Indian Creek site. 
Volume 2. Topical report, March 1983-January 1986, 
11:35553 (R;US) 

Rock Creek methane from multiple coal seams completion 
project. Final geologic report, Big Indian Creek Site. 
Volume 1. Topical report, March 1983-January 1986, 
11:35556 (R;US) 

Pyrolysis 
Production of a clean carbon fuel derived from coal for use in 
stationary and mobile heat engines, 11:36231 (R;US) 
Quantity Ratio 
geologic controls on coalbed methane content, 
11:35467 (R;US) 


Recovery 
Investigation of similarities between methane drainage potential 
of Utah’s Sunnyside coalbed and eastern US coalbeds. 
Report of Investigations/1986, 11:35554 (R;US) 
Landfill Methane Recovery. Part 4. Instrumentation. Final 
report, September 1983-November 1985, 11:35644 (R;US) 


Improved sprayfan system installation guide. Open File report, 
11:35496 (R;US) 
Toxicity 
Toxicokinetic modeling of metabolite concentrations, 11:36857 
(RA;US) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (US) 
Vibrational States 
Valence coordinate contributions to zero-point energy shifts 
due to hydrogen isotope substitutions, 11:36452 (J;JP) 
Yields 


Oil shale compaction experimental results, 11:35566 (R;US) 


METHANE HYDRATES 
See GAS HYDRATES 
METHANOL 


Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report No. 2, 11:35652 (R;US) 
Chemical Preparation 


Laser-initiated chain reactions in the partial oxidation of 
methane, 11:36448 (R;US) 
Chemical Reaction Yield 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 
Production 
Cost of liquid fuels from coal. Part I. Executive summary, 
11:35424 (R;GB) 
Economic update on catalytic conversion of biomass to 
methanol, 11:35657 (J;GB) 
Solvent Properties 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
Surface Tension 
Characterization of coal surfaces. Technical progress report, 21 
February-20 May 1986, 11:35476 (R;US) 


Chemistry and uses of carbon dioxide. Final report, 11:36418 
(R;US) 
METHANOL FUELS 
Pure methanol, methanol-water mixtures, or methanol with 
additives; for methanol-gasoline mixtures, use GASOHOL. 
Evaluations 


Ignition-improved alcohols for diesel engines, 11:36232 (R;US) 
Exhaust Gases 

Outdoor smog-chamber experiments: reactivity of methanol 
exhaust, 11:36728 (R;US) 

Outdoor smog chamber experiments: reactivity of methanol 
exhaust. Part 2. Quality assurance and data processing 
system description, 11:36729 (R;US) 

Fuel Additives 

Ignition-improved alcohols for diesel engines, 11:36232 (R;US) 
Performance Testing 

Ignition-improved alcohols for diesel engines, 11:36232 (R;US) 
Pollutants 


Emissions characterization of two methanol-fueled transit 
buses. Final report, April-September 1985, 11:36229 (R;US) 
METHOXYBENZENE 
See ANISOLE 
METHYL ALCOHOL 
See METHANOL 
METHYL BROMIDE 
Atom-Molecule Collisions 
Reaction dynamics of electronically excited alkali atoms with 
simple molecules, 11:36951 (R;US) 
METHYL IODIDE 
Chemical Reactions 
Chemical trapping of CO/Hs2 surface species, 11:35420 (R;US) 
METHYL PHENYL ETHER 
See ANISOLE 
METHYL TRANSFERASES 
Enzyme Induction 
Viruses of eukaryotic green algae. Progress report, August 1, 
1984-March 1, 1986, 11:36802 (R;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYLBENZENE 
See TOLUENE 
METHYLENE RADICALS 
Chemical Preparation 
[Ligand intermediates in metal catalyzed reactions]. Progress 
report, 11:36445 (R;US) 
METHYL-FUEL 


See ALCOHOLS 
METHANOL 


METHYLIDENE RADICALS 
See METHYLENE RADICALS 
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METHYLNAPHTHALENES 
Vapor Pressure 


METHYLNAPHTHALENES 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD CHANNELS 
Fluid Mechanics 
MHD channel development. Quarterly report, July 1985- 
September 1985, 11:36114 (R;US) , 
Heat Flux 
MHD channel development. Quarterly report, July 1985- 
September 1985, 11:36114 (R;US) 
Materials 
MHD channel development. Quarterly report, July 1985- 
September 1985, 11:36114 (R;US) 
Performance Testing 
MHD channel development. Quarterly report, July 1985- 
September 1985, 11:36114 (R;US) 
MHD channel development. 
December 1985, 11:36115 (R;US) 
MHD GENERATOR AERL MARK VI 
Oil-fired MHD test facility at Avco Everett Research Laboratory, 
Massachusetts. 
Performance Testing 
MHD channel development. Quarterly report, July 1985- 
September 1985, 11:36114 (R;US) 
MHD channel development. Quarterly report, October 1985- 
December 1985, 11:36115 (R;US) 
MHD GENERATOR AERL MARK VII 
Performance Testing 
MHD channel development. Quarterly report, October 1985- 
December 1985, 11:36115 (R;US) 
MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Power Conditioning Circuits 
MHD channel development. Quarterly report, July 1985- 
September 1985, 11:36114 (R;US) 
MHD channel development. Quarterly report, October 1985- 
December 1985, 11:36115 (R;US) 
MHD GENERATORS 
MHD GENERATOR AERL MARK VI 
See also MHD GENERATOR AERL MARK VII 
Materials 
Fossil energy materials program implementation plan for fiscal 
years 1986 through 1990, 11:35394 (R;US) 
MICELLAR SYSTEMS 
Rock-Fluid Interactions 
Two- and three-phase relative permeabilities of micellar fluids, 
11:35513 (BA;US) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBIAL PROCESSES 
See ANAEROBIC DIGESTION 
BIODEGRADATION 
MICRODOSIMETRY 
Computer Calculations 
Proton and alpha-particle track structure and microdosemetry, 
11:36624 (BA;US) 
Particle Tracks 
Proton and alpha-particle track structure and microdosemetry, 
11:36624 (BA;US) 
MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
Physical Radiation Effects 
Using a 10-keV x-ray source for hardness assurance, 11:36628 
(R;US) 
MICROEMULSION FLOODING 
Bench-Scale 


ly report, October 1985- 


Experiments 
A study of the reduction of brine permeability in Berea 
sandstone using the aluminum citrate process, 11:35512 
(BA;US) 
Two- and three-phase relative permeabilities of micellar fluids, 
11:35513 (BA;US) 
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Evaluation 

Postflood evaluation of the North Burbank surfactant-polymer 

pilot, 11:35509 (R;US) 
Field Tests 

Postflood evaluation of the North Burbank surfactant-polymer 

pilot, 11:35509 (R;US) 
Sweep Efficiency 

Gravity effects in the displacement of oil by surfactant 
solutions, 11:35514 (BA;US) 

Permeability modification using aluminum citrate/polymer 
treatments: Mechanisms of permeability reduction in 
sandpacks, 11:35511 (BA;US) 

Postflood evaluation of the North Burbank surfactant-polymer 
pilot, 11:35509 (R;US) 

MICROEMULSIONS 
Stability 
Stability and composition of palm, coconut, and soy oil fatty 
acid microemulsion diesel fuels, 11:35646 (BA;US) 
MICROPULSATIONS 
See PULSATIONS 
MICROSCOPY 
X-Ray Equipment 

Optical systems for synchrotron radiation: lecture 4. Soft x-ray 

imaging systems, 11:36592 (R;US) 
MICROWAVE AMPLIFIERS 
Design 

60 GHz gyrotron development program. Final report, April 

1979-June 1984, 11:36557 (R;US) 
Performance Testing 

140 GHz gyrotron development program. Quarterly report No. 

4, January-March 1985, 11:37194 (R;US) 
Research Programs 

60 GHz gyrotron development program. Final report, April 

1979-June 1984, 11:36557 (R;US) 
Testing 

60 GHz gyrotron development program. Final report, April 

1979-June 1984, 11:36557 (R;US) 
MICROWAVE DRYERS 
Testing 

Microwave drying of fine coal. Report of Investigations/1986, 

11:35482 (R;US) 
MICROWAVE EQUIPMENT 
See also MICROWAVE AMPLIFIERS 


MICROWAVE DRYERS 
SQUID DEVICES 


Fourier transform microwave spectrometer using an electric- 
field cross-correlation technique, 11:36640 (J;US) 
Resolution 
Fourier transform microwave spectrometer using an electric- 
field cross-correlation technique, 11:36640 (J;US) 
Sensitivity 
Fourier transform microwave spectrometer using an electric- 
field cross-correlation technique, 11:36640 (J;US) 
MICROWAVE RADIATION 
Cellular effects in microbial tester strains caused by exposure 
to microwaves or elevated temperatures, 11:36888 (R;US) 
Microwave effects on CNS: a histopathologic, ultrastructural, 
and autoradiographic study. Final report, 11:36884 (R;US) 
MIDWEST REGION 
See FEDERAL REGION VII 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Radiation Protection 
Analysis of the Army Materiel Command radiation-protection 
program. Final report, 11:37120 (R;US) 
Materials 


Radiological survey of Seneca Army Depot. Final report, 
11:36756 (R;US) 
Roofs 
Experimental polyurethane foam (PUF) roofing systems. III. 
Naval Station, Roosevelt Roads, Puerto Rico, and Naval 
Facility, Cape Hatteras, North Carolina. Interim report, 
September. 1978-March 1984, 11:36127 (R;US) 
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Waste Disposal 

Installation Restoration Program. Final report, phase 2, Stage 1 
- problem confirmation study, Norton Air Force Base, San 
Bernardino, California. Volume 2. Appendices. Final report, 
December 1984-July 1985, 11:36779 (R;US) 

Remedial investigation of contaminant mobility at Naval 
Weapons Station, Concord, California. Final report, 11:36777 
(R;US) 

Waste Oils 

Physical, chemical, and toxicological properties of Navy oily 
sludge. Final report, October 1983-September 1984, 11:36201 
(R;US) 

Water Pollution 

Installation restoration program. Phase II - 
confirmation/quantification. Stage 1 for American Lake 
Garden Tract, Washington. Final report, March-July 1985, 
11:36776 (R;US) 

MILITARY PERSONNEL 
Radiation Doses 

Review of the methods used to assign radiation doses to 
service personnel at nuclear weapons tests. Final report, 
11:36845 (R;US) 

MILK 
Radiation Monitoring 

Environmental Radiation Data, Report 42, April-June 1985, 

11:36747 (R;US) 
MILL TAILINGS 


The effects of barium chloride treatment of uranium ore on 
222Rn emanation and 7**Ra leachability from mill tailings, 
11:35615 (BA;US) 

PH Value 

A two-reagent neutralization scheme for controlling the 
migration of contaminants from a uranium mill tailing 
disposal pond, 11:35614 (BA;US) 

Radioactive Waste Disposal 

A two-reagent neutralization scheme for controlling the 
migration of contaminants from a uranium mill tailing 
disposal pond, 11:35614 (BA;US) 

The effects of barium chloride treatment of uranium ore on 
222Rn emanation and 7**Ra leachability from mill tailings, 
11:35615 (BA;US) 

Radioactive Waste Processing 

A two-reagent neutralization scheme for controlling the 
migration of contaminants from a uranium mill tailing 
disposal pond, 11:35614 (BA;US) 

The effects of barium chloride treatment of uranium ore on 
222Rn emanation and **Ra leachability from mill tailings, 
11:35615 (BA;US) 


Modes of occurrence of Ra-226 and its immediate daughter 
products in uranium tailings samples from the Monticello 
Mill, Utah, 11:35617 (RA;US) 

Remedial Action 
Estimation of health effects due to elevated radiation exposure 
levels in structures, 11:35623 (J;NL) 
MIM JUNCTIONS 
Metal-Insulator-Metal Junctions. 
Charge Distribution 

Properties of the metal—polymer interface observed with 

space-charge mapping techniques, 11:36346 (J;US) 
Particle Transport 


Properties of the metal—polymer interface observed with 
space-charge mapping techniques, 11:36346 (J;US) 
Properties 


Properties of the metal—polymer interface observed with 
space-charge mapping techniques, 11:36346 (J;US) 
Space Charge 
Properties of the metal—polymer interface observed with 
space-charge mapping techniques, 11:36346 (J;US) 
MINE SAFETY AND HEALTH ADMINISTRATION 
See US MSHA 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MOBILE POLLUTANT SOURCES 
Combustion Kinetics 


MINERAL INDUSTRY 
Radiometric Gages 
Determination of correlation between nuclear moisture/density 
tests and standard tests on certain gravel bases in southern 
Arkansas. Final report, 11:36612 (R;US) 
Statistical Data 
Minerals yearbook, 1984. Volume 1. Metals and minerals, 
11:36091 (R;US) 
MINERAL OIL 
See LUBRICANTS 
MINERS 
Injuries 
Injury experience in metallic mineral mining, 1984, 11:36895 
(R;US) 
Injury experience in stone mining, 1984, 11:36896 (R;US) 


See also COAL MINES 
URANIUM MINES 


Mine safety. Labor’s progress in doing required inspections, 
11:36081 (R;US) 
MINING EQUIPMENT 
See also ROOF BOLTS 
Man 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
MINNESOTA 
Biomass 
Plant species biomass estimates for 13 upland community types 
of northeastern Minnesota. Forest Service resource bulletin 
(Final), 11:36111 (R;US) 
Swamps 
Peat-harvesting technical-assistance project. Final report, 
11:35396 (R;US) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MIRRORS 


Nuclear hardening of optical coatings: enhanced energy 
sharing concept. Revision 1, 11:36629 (R;US) 
Stability 
Stability of multilayers for short-wavelength optics, 11:36244 
(R;US) 
Testing 
Extreme ultraviolet explorer: mirror optical tests and results, 
11:36510 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 
See FISHES 
MISSILES 
Flight Testing 
11:37219 (R;US) 
P 
Global positioning 
11:37219 (R;US) 
MISSOURI 
Radioactive Waste Storage 
Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985 (FUSRAP), 11:35618 (R;US) 
Remedial Action 
Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985 (FUSRAP), 11:35618 (R;US) 
MIXTURES 
See also SLURRIES 
Biological Effects 
Combination of ozone and silica on the development of 
pulmonary fibrosis, 11:36878 (J;US) 
Combustion Kinetics 
Bifurcation of pulsating and spinning reaction fronts i 
condensed two-phase combustion, 11:36482 (BA;US) 
MOBILE POLLUTANT SOURCES 
Used for general articles when sources are not named. See also 
specific mobile sources e.g., AUTOMOBILES. 


missile test range applications, 
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MOBILE POLLUTANT SOURCES 
Particulates 


Particulates 
Program to calculate size-specific particulate emissions for 
mobile sources - a user’s guide, 11:36726 (R;US) 
Program to calculate size-specific particulate emissions for 
mobile sources. Software, 11:36727 (R;US) 
Simulation 
Evaluation of mobile-source air-quality simulation models, 
11:36683 (R;US) 
MODELS (BIOLOGICAL) 
See BIOLOGICAL MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (NUCLEAR) 


Demonstration of the feasibility of the tuning and stimulation 
of nuclear radiation. Annual summary report, 1 January-31 
December 1985, 11:37086 (R;US) 

MOISTURE GAGES 
Testing 

Determination of correlation between nuclear moisture/density 
tests and standard tests on certain gravel bases in southern 
Arkansas. Final report, 11:36612 (R;US) 

MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR MODELS 
Electronic Structure 
Bound state semiclassical wave functions, 11:36961 (J;US) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 
Mathematical Models 

Modelling molecular structures for computer-assisted studies of 

drug structure-activity relations, 11:36446 (R;US) 
MOLECULE-MOLECULE COLLISIONS 
Energy Transfer 

Measurement of rotational energy transfer rates for HD (v = 

1) in collisions with thermal HD, 11:36957 (J;US) 
MOLECULES 


Comment on electronic transitions in atomic and molecular 
dynamics processes. Technical report, 11:36940 (R;US) 
Structure 


Selective excitation, relaxation and energy channeling in 
molecular s' Progress report, August 1, 1985-April 30, 
1986, 11:36947 (R;US) 

Energy-Level Transitions 

Selective excitation, relaxation and energy channeling in 
molecular systems. Progress report, August 1, 1985-April 30, 
1986, 11:36947 (R;US) 

Photon-Molecule Collisions 

Triply differential photoelectron studies of resonances in 

molecular photoionization, 11:36978 (J;NL) 
MOLTEN CARBONATE FUEL CELLS 

Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 

Corrosion 
Corrosion of iron in molten carbonates at 650°C, 11:36250 
(R;US) 
MOLTEN SALT REACTORS 
Fission Product Release 
The Ultimate Safe (U.S.) Reactor, 11:35974 (BA;US) 
Reactor Safety 
The Ultimate Safe (U.S.) Reactor, 11:35974 (BA;US) 
MOLYBDENUM 
Catalytic Effects 

Control of catalyst deactivation with ammonia. Quarterly 
report, March 1, 1986-May 31, 1986, 11:35419 (R;US) 

Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 

Chemical Vapor Deposition 

Metal film deposition by laser breakdown chemical vapor 

deposition, 11:36299 (J;US) 
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Deposition 
Surface chemistry of model Co-Mo catalysts supported on 
planar y-AlOs. ly technical progress report, March 
1-May 31, 1986, 11:36417 (R;US) 
Environmental Transport 
Attenuation capacity of western North Dakota overburden 
sediments. Final report, 11:35459 (R;US) 
Ton Collisions 
Production of H~ ions from polycrystalline and single crystal 
(110) tungsten and molybdenum surfaces, 11:36993 (J;US) 
Systematic investigation of negative ion production from low- 
work function surfaces, 11:36991 (J;US) 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
Lattice Parameters 
Theoretical study of the cohesive and structural properties of 
Mo and W in bcc, fcc, and hcp structures, 11:36287 (J;US) 
Oxidation 
Surface chemistry of model Co-Mo catalysts supported on 
planar y-Al,Os. Quarterly technical progress report, March 
1-May 31, 1986, 11:36417 (R;US) 
Wettability 
Wetting of molybdenum by commercial brazing filler alloys, 
11:36280 (R;US) 
Work Functions 
Systematic investigation of negative ion production from low- 
work function surfaces, 11:36991 (J;US) 
MOLYBDENUM 98 TARGET 
Krypton 84 Reactions 
Heavy ion physics around the Fermi energy, 11:37106 (R;FR) 
MOLYBDENUM ALLOYS 


See also HASTELLOYS 
STAINLESS STEEL-316 


Fatigue 
Fatigue behavior of irradiated helium-containing ferritic steels 
for fusion reactor applications, 11:36248 (R;US) 
Physical Radiation Effects 
Helium effects on void formation in 9Cr-1MoVNb and 12Cr- 
1MoVW irradiated in HFIR, 11:36246 (R;US) 
Voids 
Helium effects on void formation in 9Cr-1MoVNb and 12Cr- 
1MoVW irradiated in HFIR, 11:36246 (R;US) 
MOLYBDENUM COMPOUNDS 
Bond Lengths 
Chemisorption geometries of sulfur on copper and 
molybdenum surfaces: a photoelectron diffraction study, 
11:36421 (R;US) 
Sorptive Properties 
Chemisorption geometries of sulfur on copper and 
molybdenum surfaces: a photoelectron diffraction study, 
11:36421 (R;US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCARBOXYLIC ACIDS 


See also ACETIC ACID 
BUTYRIC ACID 
FORMIC ACID 


Diagnostic Uses 
Nuclear medicine progress report for quarter ending December 
31, 1985, 11:36814 (R;US) 
MONOCRYSTALS 
Dislocations 


Kinetics of solution hardening, 11:36302 (J;US) 
Strain Aging 
Kinetics of solution hardening, 11:36302 (J;US) 
Strain Hardening 
Kinetics of solution hardening, 11:36302 (J;US) 
MONOCYTES 
Biological Radiation Effects 
Effect of hemopoietic microenvironment on splenic suppressor 
macrophages in congenitally anemic mice of genotype 
S1/sup d/, 11:36829 (R;US) 
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Selectively eliminated blood monocytes and splenic suppressor 
macrophages in mice depleted of bone marrow by strontium 
89, 11:36830 (R;US) 
MONOPOLES 
Mass S| 
Is the doubly charged monopole stable?, 11:37074 (J;US) 
MONTANA 
Rivers 
Evaluation of management of water releases for Painted Rocks 
Reservoir, Bitterroot River, Montana. Annual report, FY 
1984, 11:36794 (R;US) 
MONTMORILLONITE 
Density 
Computed tomography of coals. Quarterly technical progress 
report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 
MOON 
Exploitation 
Report of The Lunar Base Working Group, 11:37218 (R;US) 
MT ST HELENS 


Eruption 
Mt. St. Helens ash in lakes in the Lower Grand Coulee, 
Washington State, 11:36771 (R;US) 
MULTI-CHANNEL ANALYZERS 


Design 
Masked multichannel analyzer, 11:36559 (P;US) 
MULTIPHASE FLOW 
Test Facilities 

High temperature and pressure particulate flow loop, 11:36544 

(BA;US) 
MULTIPLICITY 
Distribution Functions 
Hadronic multiplicity distributions: the negative binomial and 
its alternatives, 11:37044 (R;US) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTISPHERE NEUTRON DETECTORS 

See BONNER SPHERE DETECTORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Track detectors for new hadron colliders, 11:36604 (R;DE) 

MUNICIPAL BUILDINGS 

See PUBLIC BUILDINGS 
MUNICIPAL WASTES 

Activated Sludge Process 

Heavy metal composition of treated municipal wastewater and 

sludge residues, 11:36204 (R;US) 
Hazardous Materials 

Superfund Record of Decision (EPA Region 1): Charles 
George Reclamation Trust Landfill;T 
Massachusetts (second remedial action), July 1985. Final 
report, 11:36758 (R;US) 

Superfund Record of Decision (EPA Region 2): Gloucester 
Environmental Management Services (GEMS) Landfill, 

ip, Camden County, New Jersey, 
September 1985. Final report, 11:36762 (R;US) 

Superfund Record of Decision (EPA Region 2): Swope Oil 
Company, Pennsauken, New Jersey, September 1985. Final 
report, 11:36797 (R;US) 

Superfund Record of Decision (EPA Region 2): Lipari 
Landfill, Mantua Township, New Jersey (second remedial 
action), September 1985. Final report, 11: 36765 (R;US) 


1985. Final report, 11:36767 (R:US) 

Superfund Record of Decision (EPA Region 3): Sand, Gravel 
and Stone Site, Elkton, Cecil County, Maryland, September 
1985. Final report, 11:36799 (R;US) 

Superfund Record of Decision (EPA Region 3): Moyer 
Landfill Site, Collegeville, Pennsylvania, September 1985. 
Final report, 11:36770 (R;US) 

Waste Water 

Comparative removal of toxic pollutants by six wastewater 

treatment processes, 11:36365 (R;US) 


Heavy metal composition of treated municipal wastewater and 
sludge residues, 11:36204 (R;US) 
MUON NUMBER 
Conservation Laws 
Search for the decay pi—e* y, 11:37034 (J;US) 
MUON PAIRS 
Pair Production 
Jet discrimination in the e*e” — u anti-u by an 
estimation of their charge, 11:37048 (R;FR;In French) 
MUON-CATALYZED FUSION 
Muon-catalyzed fusion: a new direction in fusion research, 
11:37183 (R;US) 
MUONIC ATOMS 
Hyperfine Structure 
Back decay and resonant hyperfine quenching in ddy fusion, 
11:36963 (J;US) 
MUONIC MOLECULES 
Muon-Catalyzed Fusion 
Back decay and resonant hyperfine quenching in ddy fusion, 
11:36963 (J;US) 
MUONIUM 
Muon SR Newsletter, No. 32, May 23, 1986, 11:36945 (R;US) 
Production 
Thermal muonium in vacuum: its birth and future, 11:36946 
(RA;US) 
MUONS PLUS 
Radiative Decay 
Search for the decay p* — e* y, 11:37025 (R;US) 
Search for the decay p*—e* y, 11:37034 (J;US) 
MUTANTS 
Tolerance 
Alkalophilic Bacillus firmus RAB generates variants which can 
grow at lower Na* concentrations than the parental strain, 
11:36804 (J;US) 
MWD SYSTEMS 
Sensors and data transmission equipment for real time 
measurements while drilling. 
Performance Testing 
Big hole measurement while drilling, 11:36565 (R;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYLAR 
Charge Distribution 
Properties of the metal—polymer interface observed with 
space-charge mapping techniques, 11:36346 (J;US) 
Charged-Particle 


Transport 
Properties of the metal—polymer interface observed with 
space-charge mapping techniques, 11:36346 (J;US) 
Dielectric Properties 
Properties of the metal—polymer interface observed with 
space-charge mapping techniques, 11:36346 (J;US) 


Space 
Properties of the metal—polymer interface observed with 
space-charge mapping techniques, 11:36346 (J;US) 


N-1470 RESONANCES 
Radiative Decay 
Left-right asymmetry in inverse 7p photoproduction from a 
transversely polarized proton mae. 11:37038 (J;US) 
N 


Catalytic Effects 
Production of hydrogen from low-rank coal, 11:35633 (R;US) 
NAI DETECTORS 
eae 
based mobile radiation survey system, 
A 136683 (AUS) 
NAPAP 
Acid deposition, trace contaminants, and their indirect human 
health effects: research needs, 11:36724 (R;US) 
Effects of air pollution on forests: a critical review, 11:36705 
(R;US) 





NAPAP 
Quality Assurance 


Quality Assurance 
Summary of the 1984 EPA (Environmental Protection 
Agency) National Performance Audit Program on source 
measurements. Final report, 11:36717 (R;US) 
NAPHTHALENE 
Diffusion 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, 11:36416 (R;US) 
Lung Clearance 
Tissue dose in complex mixture exposures, 11:36875 (RA;US) 
NARCOTICS 
Uptake 
Study of brain uptake of etorphine, in vivo in the Baboon 
Papio-Papio, by positron emission tomography, 11:36813 
(R;FR;In French) 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
Heat Flux 
Temperature and heat flux distribution in a natural convection 
enclosure flow, 11:36542 (J;US) 
Heat Transfer 
Heat transfer enhancement in natural convection enclosure 
flow, 11:36540 (J;US) 
Temperature Distribution 
Temperature and heat flux distribution in a natural convection 
enclosure flow, 11:36542 (J;US) 
NATURAL GAS 
Combustion 
Reburning thermal and chemical processes in a two- 
pilot-scale system. Report for May 1983-June 


dimensional 
1984, 11:36682 (R;US) 
Products 


Application of reburning for NOx control to a firetube 
package boiler (journal version), 11:36691 (R;US) 
Coordinated Research Programs 


Unconventional Gas Recovery program plan, 11:35542 (R;US) 
Fuel 


Consumption 
Natural Gas Monthly, November 1985 (Contains glossary), 
11:35547 (R;US) 
Natural gas monthly, April 1986 (Contains glossary), 11:35548 
(R;US) 


Natural Gas Monthly, November 1985 (Contains glossary), 
11:35547 (R;US) 
Natural gas monthly, April 1986 (Contains glossary), 11:35548 
(R;US) 
Market 
Chronology of major oil and gas regulations issued through 
October 1985, 11:35523 (R;US) 


Fabrication and field testing of a prototype sonic leak 
pinpointer for medium- and high-pressure gas pipelines. Final 
report, November 1981-October 1984, 11:35559 (R;US) 


Natural Gas Monthly, November 1985 (Contains glossary), 
11:35547 (R;US) 

Natural gas monthly, April 1986 (Contains glossary), 11:35548 
(R;US) 

Production 

Natural Gas Monthly, November 1985 (Contains glossary), 
11:35547 (R;US) 

Natural gas monthly, April 1986 (Contains glossary), 11:35548 
(R;US) 

Disperse bitumen solids as an indicator for migration and 
maturity within the scope of prospecting for petroleum and 
natural gas. A model for NW Germany. Final report, 
11:35506 (R;DE;In German) 


Unconventional Gas Recovery program plan, 11:35542 (R;US) 
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Regulations 
Chronology of major oil and gas regulations issued through 
October 1985, 11:35523 (R;US) 
Reserves 
Comparative engineering field studies and gas resources of the 
Travis Peak Formation, East Texas Basin. Topical report, 
February-November 1985, 11:35544 (R;US) 
Oil and Gas Leasing/Production Program. Annual report, FY 
1985, 11:35525 (R;US) 
Sales 
Natural Gas Monthly, November 1985 (Contains glossary), 
11:35547 (R;US) 
Natural gas monthly, April 1986 (Contains glossary), 11:35548 
(R;US 
Technology Utilization 
US plastics industry: role and opportunities for natural gas 
technologies. Staff report, 11:35549 (R;US) 


Investigation of techniques to determine the true pipe-to-soil 
potential of a buried pipeline, 11:35560 (B;US) 
Underground Storage 
Economic feasibility of inert cushions in underground gas 
storage, 11:35564 (R;US) 
Natural Gas Monthly, November 1985 (Contains glossary), 
11:35547 (R;US) 
Natural gas monthly, April 1986 (Contains glossary), 11:35548 
(R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 


Oil and Gas Leasing/Production Program. Annual report, FY 
1985, 11:35525 (R;US) 
Hydraulic Fracturing 
Geologic, technical, and economic sensitivity analysis in 
support of the GRI (Gas Research Institute) Tight Gas 
Reservoirs Project area. Annual report, November 1984- 
October 1985, 11:35545 (R;US) 
Leasing 
Oil and Gas Leasing/Production Program. Annual report, FY 
1985, 11:35525 (R;US) 
Resource Assessment 
Oil and Gas Leasing/Production Program. Annual report, FY 
1985, 11:35525 (R;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Gas 
Cost of pipeline and compressor station construction under 
Natural Gas Act Section 7(c) for the years 1980-1983, 
11:35558 (R;US) 


Cost of pipeline and compressor station construction under 
Natural Gas Act Section 7(c) for the years 1980-1983, 
11:35558 (R;US) 

NATURAL GAS FIELDS 
Productivity 

Gas deliverability and flow capacity of surveillance fields in 
Louisiana and Texas Federal Offshore Areas, 11:35541 
(R;US) 

Reservoir Engineering 

Comparative engineering field studies and gas resources of the 
Travis Peak Formation, East Texas Basin. Topical report, 
February-November 1985, 11:35544 (R;US) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Federal Republic of Germany 
Performance of the oil- and natural gas industry in the Federal 
Republic of Germany, 11:35521 (R;DE;In German) 
NATURAL GAS PROCESSING PLANTS 
Risk Assessment 
Using event trees and fault trees, 11:35546 (J;US) 
NATURAL GAS WELLS 
Formation Damage 

Integration of laboratory and field data for insight on the 

Multiwell Experiment paludal stimulation, 11:35557 (R;US) 
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Hydraulic Fracturing 

Integration of laboratory and field data for insight on the 
Multiwell Experiment paludal stimulation, 11:35557 (R;US) 

Laboratory research on fracturing materials for the 
DOE/MWX (Multiwell Experiment), 11:35552 (RA;US) 

Molecular size studies of degraded fracturing fluid polymers, 
11:35515 (BA;US) 

Well test performance and analysis of gas wells completed in 
non-continuous lenticular formations. Final report, 11:35550 
(R;US) 

Performance 

Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural development, 11:35551 (RA;US) 

Production 

Oil and Gas Leasing/Production Program. Annual report, FY 

1985, 11:35525 (R;US) 
Simulators 

Well test performance and analysis of gas wells completed in 
non-continuous lenticular formations. Final report, 11:35550 
(R;US) 

Well Completion 

Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural develepment, 11:35551 (RA;US) 

Well Drilling 

Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural development, 11:35551 (RA;US) 

Well Logging 
Tight-gas-sand core sample analysis. Final report, May 1983- 
July 1985, 11:35543 (R;US) 
NATURAL GASOLINE PLANTS 
See NATURAL GAS PROCESSING PLANTS 
NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL RADIOACTIVITY 

For unspecified naturally occurring radioisotopes only; not for 

BACKGROUND RADIATION. 
Radiation Hazards 

Effects of human activities on natural radiation exposure: 

health and regulatory implications, 11:36843 (J;NL) 
Safety Standards 

Effects of human activities on natural radiation exposure: 

health and regulatory implications, 11:36843 (J;NL) 
NEBRASKA 
Rivers 

Potential of modified flow-release rules for Kingsley Dam in 
meeting crane habitat requirements, Platte River, Nebraska, 
11:35675-(R;US) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 

Enthalpy 

Solubility products and thermodynamic functions for the_ 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Entropy 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Free Enthalpy 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Solubility ; 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 

1985-April 20, 1986, 11:36470 (R;US) 


NEODYMIUM FLUORIDES 
Enthalpy 
Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 
Entropy 
Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 
Free 
Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 
Solubility 
Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 
NEON 
Emission Spectra 
Ion scattering experiment on Ni(110) surface, 11:36950 (R;US) 
Ton-Atom Collisions 
Direct charge transfer of He* in neon, 11:36964 (J;US) 
NEON 20 REACTIONS 
Compound-Nucleus Reactions 
Gamma decay of isovector giant resonances built on highly 
excited states in "Sn, 11:37102 (J;US) 
NEON IONS 
Beam Production 
Formation of negative ions by charge transfer: He™ to Cl , 
11:36995 (J;US) 
Collisions 
Ion scattering experiment on Ni(110) surface, 11:36950 (R;US) 
Rutherford scattering on nickel, 11:36949 (R;US) 
Emission Spectra 
Ion scattering experiment on Ni(110) surface, 11:36950 (R;US) 
Energy Levels 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
Rutherford Scattering 
Rutherford scattering on nickel, 11:36949 (R;US) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
NEOPLASMS 
Epidemiology 
Combining pharmacokinetic and cancer bioassay data, 11:36861 
(RA;US) 
Risk Assessment 
Applications of short-term tests to problems in cancer risk 
assessment: potency, the Salmonella test, and inter-species 
comparisons, 11:36850 (RA;US) 
Combining pharmacokinetic and cancer bioassay data, 11:36861 
(RA;US) 
Estimating human cancer risks from animal data, 11:36852 
(RA;US) 
Methods for estimating human cancer risks from non-human 
data, 11:36853 (RA;US) 
NEPTUNIUM HYDRIDES 
Phase Studies 
Re-examination of the neptunium-hydrogen system, 11:36323 
(R;US) 


Properties 
Re-examination of the neptunium-hydrogen system, 11:36323 
(R;US) 
NERVOUS SYSTEM 


See also AUTONOMIC NERVOUS SYSTEM 
CENTRAL NERVOUS SYSTEM 
Radiation Effects 
Mechanism of electromagnetic energy effects on the nervous 
system: voltage-clamp study. Final report, October 1981- 
September 1984, 11:36883 (R;US) 


Energy Models 
Economic affairs-reference scenario 1984. Some calculations 
with the energy model Static ESC Linear Programming 
Energy (SELPE) model, 11:36100 (R;NL) 
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NEUTRAL ATOM BEAM INJECTION 
Cooling Systems 


NEUTRAL ATOM BEAM INJECTION 
Cooling Systems 
Active cooling technology for fusion engineering applications, 
11:37213 (BA;US) 
Ion Sources 
Development of radio frequency induction plasma generators 
for neutral beams, 11:37207 (J;US) 
NEUTRAL BEAM SOURCES 
Design 
Considerations involved in the of negative-ion-based 
neutral beam systems, 11:37003 (J;US) 
Neutral beam injector for 475 keV MARS sloshing ions, 
11:37004 (J;US) 


Neutral beam injector for 475 keV MARS sloshing ions, 
11:37004 (J;US) 
Reviews 
Requirements for negative ion based systems from users’ point 
of view, 11:37002 (J;US) 
NEUTRALIZATION (BEAM) 
See BEAM NEUTRALIZATION 
NEUTRAL-PARTICLE TRANSPORT 


See also NEUTRON TRANSPORT 
PHOTON TRANSPORT 


Calculations 

TRISM: A two-dimensional, discrete-ordinates neutral particle 
11:35897 (BA;US) 

TWOHEX: A code package for two-dimensional, neutral- 
particle transport in equilateral triangular meshes, 11:35900 
(BA;US) 

NEUTRINO DETECTION 
Superconducting Colloid Detectors 
Detecting cold dark-matter candidates, 11:36614 (J;US) 
OSCILLATION 
Detection 
Search for neutrino oscillations at LAMPF, 11:37029 (R;US) 
NEUTRINO-ELECTRON INTERACTIONS 
Elastic Scattering 
Method to measure the vsub(j:)e elastic scattering by 
Cherenkov effect in water, 11:36609 (R;FR;In French) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
Review of the physics of the neutrino, 11:37027 (R;US) 
Mass 
Resurrection of neutrinos as dark matter, 11:36908 (R;US) 
NEUTRON ACTIVATION ANALYSIS 
See NEUTRON REACTIONS 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
Filters 

Design of filtered epithermal neutron beams for BNCT, 

11:36812 (R;US) 
NEUTRON DETECTORS 
Performance 


[14 MeV cross sections and detector]. Progress report, July 
1984-June 1985, 11:37090 (R;US) 
NEUTRON DIFFRACTOMETERS 
Furnaces 
Furnace for rapid change of 
diffraction, 11:35915 (J;US) 
Performance 
Furnace for rapid change of temperature for neutron 
diffraction, 11:35915 (J;US) 
NEUTRON DIFFUSION EQUATION 
Numerical Solution 
Parallel S/sub Ceca ge te 11:35898 (BA;US) 
Vectorization of transport and diffusion computations on the 
CDC Cyber 205, 11:35899 (BA;US) 


Parallel Processing 
Parallel S/sub N/ iteration schemes, 11:35898 (BA;US) 
Vector Processing 
Vectorization of and diffusion computations on the 
CDC Cyber 205, 11:35899 (BA;US) 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 


for neutron 
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NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS 
Cross Sections 
[14 MeV cross sections and detector]. Progress report, July 
1984-June 1985, 11:37090 (R;US) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 


RTNS-II: experience at 14-MeV source strengths between 1 x 
10** and 4 x 107° n/s, 11:36596 (R;US) 


RTNS-II: experience at 14-MeV source strengths between 1 x 
10 and 4 x 10° n/s, 11:36596 (R;US) 
NEUTRON THERAPY 
See also NEUTRON CAPTURE THERAPY 


Review of clinical results of fast neutron therapy in the USA, 
11:36817 (J;DE) 
Irradiation Procedures 
Review of clinical results of fast neutron therapy in the USA, 
11:36817 (J;DE) 
NEUTRON TRANSPORT 
Computerized Simulation 
Thick target Bremsstrahlung in coupled neutron-photon Monte 
Carlo, 11:37059 (BA;US) 
NEUTRON TRANSPORT THEORY 
Computer Calculations 
Augmented weighted diamond form of the linear nodal scheme 
for Cartesian coordinate systems, 11:35901 (BA;US) 
Nonlinear DSA difference schemes for radiative transfer 
applications, 11:35894 (BA;US) 
Discrete Ordinate Method 
Projected Discrete-Ordinates methods for numerical transport 
problems, 11:35895 (BA;US) 
Finite Element Method 
Petrov-galerkin finite element method for solving the neutron 
transport equation, 11:37116 (J;US) 
Monte Carlo Method 
A Monte Carlo learning/biasing ex 
random numbers, 11:35893 (J;US) 
Numerical Solution 
Projected Discrete-Ordinates methods for numerical transport 
problems, 11:35895 (BA;US) 
Vectorization of transport and diffusion computations on the 
CDC Cyber 205, 11:35899 (BA;US) 
Vector Processing 
Vectorization of transport and diffusion computations on the 
CDC Cyber 205, 11:35899 (BA;US) 
NEUTRON-RICH ISOTOPES 
Production 
Transfer reactions with heavy elements, 11:37104 (R;US) 
NEUTRONS 


See also FAST NEUTRONS 
FISSION NEUTRONS 


t with intelligent 


Absorption 
Monte Carlo and discrete ordinates calculations of 14-MeV 
neutrons streaming through a stainless steel duct: 
Comparison with experiment I, 11:37117 (J;US) 
Neutron transmission measurement and resonance analysis of 
Zr from 60 to 6000 eV, 11:37118 (J;US) 
NEW JERSEY 
Watersheds 
of aluminum in McDonalds Branch 
watershed, New Jersey Pine Barrens, 11:36676 (R;US) 
NEW MEXICO 
Coal Deposits 
Quality assessment of strippable coals in New Mexico, Year I, 
Phase II, Fruitland and Cleary coals in the San Juan Basin of 
northwestern New Mexico, 11:35466 (R;US) 
Cogeneration 


Statewide cogeneration feasibility study. Final report 
(COGEN), 11:36186 (R;US) 
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Natural Gas Wells 
Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural development, 11:35551 (RA;US) 
NEW YORK 
Lakes 
Sediment chronology and polycyclic aromatic hydrocarbon 
consenteetions and fluxes in Cayuga Lake, NY, 11:36666 


Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural development, 11:35551 (RA;US) 

NEW ZEALAND 
Energy Policy 

New Zealand - energy situation 1984/1985, 11:36078 (R;DE;In 

German) 
Energy Supplies 
New Zealand - energy situation 1984/1985, 11:36078 (R;DE;In 
German) 
NEWBORNS 
See INFANTS 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL 
Atom Collisions 
Ion backscattering from layered targets, 11:36987 (J;US) 
Catalytic Effects 

Control of catalyst deactivation with ammonia. Quarterly 

report, March 1, 1986-May 31, 1986, 11:35419 (R;US) 
Chemical Reactions 

Investigation of metal/GaAs reactions by Heavy Ion 
Rutherford Backscattering Spectrometry (HIRBS), 11:36359 
(R;US) 

Chemical Vapor Deposition 

Metal film deposition by laser breakdown chemical vapor 

deposition, 11:36299 (J;US) 
Diffusion 
Diffusivities of Ni, Zr, Au, and Cu in amorphous Ni-Zr alloys, 
11:36293 (J;US) 
Ton Collisions 
Rutherford scattering on nickel, 11:36949 (R;US) 
Ion Implantation 

Swelling suppression by injected self-interstitials, 11:36306 

G;NL 
Sorptive Properties 
Coadsorption studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 
Sputtering 
Ion scattering experiment on Ni(110) surface, 11:36950 (R;US) 
Uptake 

Chemical extractions of heavy metals in sediments and metal 
uptake by Palaemonetes pugio and mercenaria merenaria. 
Final report, 11:36848 (R;US) 

NICKEL ALLOYS 


See also HASTELLOYS 
NICKEL BASE ALLOYS 
Age 


Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 
(R;US) 

Atom Transport 

Diffusivities of Ni, Zr, Au, and Cu in amorphous Ni-Zr alloys, 

11:36293 (J;US) 
Chemical Reactions 

Oxidation of nickel-aluminum and iron-aluminum alloys, 

11:36310 (J;US) 
Embrittlement 

Review of embrittlement mechanisms in tungsten heavy alloys 

(W-Ni-Fe), 11:36279 (R;US) 
Diffraction 


Furnace for rapid change of temperature for neutron 
diffraction, 11:35915 (J;US) 
Order-Disorder Transformations 

Furnace for rapid change of temperature for neutron 
diffraction, 11:35915 (J;US) 


Oxidation 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
11:36310 (J;US) 
Physical Radiation Effects 
Mechanisms of the electron irradiation-induced amorphous 
transition in intermetallic compounds, 11:36300 (J;US) 
Strains 
Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 
(R;US) 
Structural Chemical Analysis 
Synthesis of amorphous Ni-Ti alloy powders by mechanical 
alloying, 11:36311 (J;NL) 
Swelling 5 
Mechanism of swelling suppression in phosphorous-modified 
Fe-Ni-Cr alloys, 11:36247 (R;US) 
Synthesis 
Synthesis of amorphous Ni-Ti alloy powders by mechanical 
alloying, 11:36311 (J;NL) 
Tensile Properties 
Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 


Long-term creep response of gas turbine bucket alloys (IN-738 
and GTD-111), 11:35832 (RA;US) 
Creep 
Long-term creep response of gas turbine bucket alloys (IN-738 
and GTD-111), 11:35832 (RA;US) 
Deformation 
Deformation behavior of powder metallurgy NisAl-Hf-B, 
11:36254 (R;US) 
Fatigue 
Relevance of the small crack problem to lifetime prediction in 
gas turbines, 11:35835 (RA;US) 
Forging 
Deformation behavior of powder metallurgy NisAl-Hf-B, 
11:36254 (R;US) 
Mechanical Properties 
Anisotropic constitutive model for nickel base single crystal 
alloys: development and finite element implementation. Final 
Report, 11:36273 (R;US) 
Oxidation 
Oxidation/sulfidation of material candidates for distributed 
solar receiver thermochemical transport program in SOs, 
11:36282 (R;US) 
Sulfidation 
Oxidation/sulfidation of material candidates for distributed 
solar receiver thermochemical transport program in SOs, 
11:36282 (R;US) 


NICKEL BORIDES 


Elasticity 
Anisotropy of thermal expansion, elasticity, and electrical 
resistivity in single-crystal trinickel boride, NisB, 11:36336 
(J;GB) 
Electric Conductivity 
Anisotropy of thermal expansion, elasticity, and electrical 
resistivity in single-crystal trinickel boride, NisB, 11:36336 
(J;GB) 
Thermal Expansion 
Anisotropy of thermal expansion, elasticity, and electrical 
resistivity in single-crystal trinickel boride, NisB, 11:36336 
G;GB) 


NICKEL COMPLEXES 


Absorption Spectra 
High pressure study of changes in energy and intensity of 
excitations in crystalline metal glyoximes, 11:36372 (J;US) 
Optical Properties 
High pressure study of changes in energy and intensity of 
excitations in crystalline metal glyoximes, 11:36372 (J;US) 
Organometallic Compounds 
High pressure study of changes in energy and intensity of 
excitations in crystalline metal glyoximes, 11:36372 (J;US) 
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NICKEL OXIDES 
Electron Collisions 


NICKEL OXIDES 
Electron Collisions 
Model supercell local-density calculations of the 3d excitation 
spectra in NiO, 11:36331 (J;US) 


Electronic Structure 
Model supercell local-density calculations of the 3d excitation 
spectra in NiO, 11:36331 (J;US) 
Phase Transformations 
Solubility and phase behavior of nickel oxide in aqueous 
sodium phosphate solutions at elevated temperatures (NiO), 
11:36419 (R;US) 


Emission 
Model supercell local-density calculations of the 3d excitation 
spectra in NiO, 11:36331 (J;US) 


Solubility and phase behavior of nickel oxide in aqueous 
sodium phosphate solutions at elevated temperatures (NiO), 
11:36419 (R;US) 


Nickel oxide stability in aqueous sodium phosphate solutions at 
elevated temperatures (NiO), 11:36420 (R;US) 
NICKEL-HYDROGEN BATTERIES 
Design 
Development of the hydrogen/nickel oxide battery system, 
11:36062 (RA;US) 
Performance Testing 
Development of the hydrogen/nickel oxide battery system, 
11:36062 (RA;US) 
Tests of nickel/hydrogen and lead-acid battery systems, 
11:36048 (RA;US) 
NICKEL-IRON BATTERIES 
See IRON-NICKEL BATTERIES 
NIGHTGLOW 
See AIRGLOW 
NIOBIUM 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
NIOBIUM ALLOYS 
See also INCONEL 600 
Fatigue 
Fatigue behavior of irradiated helium-containing ferritic steels 
for fusion reactor applications, 11:36248 (R;US) 
Physical Radiation Effects 
Helium effects on void formation in 9Cr-1MoVNb and 12Cr- 
1MoVW irradiated in HFIR, 11:36246 (R;US) 
Voids 
Helium effects on void formation in 9Cr-1MoVNb and 12Cr- 
IMoVW irradiated in HFIR, 11:36246 (R;US) 
NITRATES 


See also PLUTONIUM NITRATES 
URANIUM NITRATES 


Air Pollution Monitors i 
National Performance Audit Program: ambient air audits of 
analytical proficiency - 1984, 11:36692 (R;US) 


Hydrolysis of chlorine nitrate and its possible atmospheric 
significance, 11:36431 (J;US) 


Hydrolysis of chlorine nitrate and its possible atmospheric 
significance, 11:36431 (J;US) 
NITRIC OXIDE 
NO. 
Emission 
Kinetics of nitric oxide formation in laminar and turbulent 
methane combustion. Final report, September 1982- 
December 1985, 11:35563 (R;US) 
NITROGEN 


Effects of stresses on optical and chemical properties of coal. 
Tectinical progress report, February 1-April 30, 1985, 
11:35444 (R;US) 

Beam Production 
Formation of negative ions by charge transfer: He~ to Cl- 
11:36995 (J;US) 
Structure 


High-pressure static and dynamic properties of the R3c phase 
of solid nitrogen, 11:36378 (J;US) 
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Crystal-Phase Transformations 
High-pressure static and dynamic properties of the R3c phase 
of solid nitrogen, 11:36378 (J;US) 


Effects of stresses on optical and chemical properties of coal. 
Technical progress report, February 1-April 30, 1985, 
11:35444 (R;US) 

Emission Spectra 

High-information infrared spetroscopy of unstable molecules, 

11:36968 (J;US) 
Laser Spectroscopy 

High-information infrared spetroscopy of unstable molecules, 

11:36968 (J;US) 
Raman Spectra 

High-resolution measurements of saturated coherent anti- 

Stokes Raman spectroscopy line shapes, 11:36400 (J;US) 
Sublimation Heat 

High-pressure static and dynamic properties of the R3c phase 

of solid nitrogen, 11:36378 (J;US) 
NITROGEN 14 
P Invariance 
Experiment to measure Delta I = O parity mixing in ‘*N. 
Progress report, 11:37091 (R;US) 
NITROGEN COMPOUNDS 
See also NITRATES 
NITROGEN HYDRIDES 
NITROGEN OXIDES 

Coal-gasification environmental data summary: sulfur and 
nitrogen species. Final report, September 1984-December 
1985, 11:35465 (R;US) 

NITROGEN DIOXIDE 

NO. 

Air Pollution Monitors 

National Performance Audit Program: ambient air audits of 
analytical proficiency - 1984, 11:36692 (R;US) 

Toxicity 
Nitrogen dioxide exposure and development of pulmonary 
emphysema, 11:36877 (J;US) 
NITROGEN HYDRIDES 
See also AMMONIA 
Emission Spectra 

High-information infrared spetroscopy of unstable molecules, 

11:36968 (J;US) 
Laser Spectroscopy 
High-information infrared spetroscopy of unstable molecules, 
11:36968 (J;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 

Application of reburning for NOx control to a firetube 

package boiler (journal version), 11:36691 (R;US) 
Chemical Reaction Yield 

Coal-water mixture combustion technology development. Final 

technical report, 11:35484 (R;US) 
Control 

Reburning thermal and chemical processes in a two- 
dimensional pilot-scale system. Report for May 1983-June 
1984, 11:36682 (R;US) 

Dissociation 

Raman spectrum of predissociating nitrogen dioxide, 11:36433 

G;NL) 


Environmental assessment of NH3 injection for an industrial 
package boiler. Volume 2. Data supplement. Final report, 
January 1983-January 1984, 11:36734 (R;US) 

Historic emissions of sulfur and nitrogen oxides in the United 
States from 1900 to 1980 (journal version), 11:36714 (R;US) 

Pollution Control Equipment 

Environmental assessment of an enhanced-oil-recovery steam 
generator equipped with a low-NOx burner. Volume 2. Data 
supplement. Final report, January 1984-January 1985, 
11:36736 (R;US) 





1587S / ERA-11/16 


Raman Spectra 
Raman spectrum of predissociating nitrogen dioxide, 11:36433 
G;NL) 
NITROSAMINES 
Carcinogenesis 
Perinatal effects of complex mixtures, 11:35503 (RA;US) 
NITROSOUREAS 
Toxicity 
Residual toxicity in hematopoietic cells following a single dose 
of methylnitrosourea, 11:36881 (J;GB) 
NITROUS OXIDE 
N20. 
Energy-Level Transitions 
Autoionization resonances in the outer regions of atoms and 
molecules as probed with synchrotron radiation, 11:36979 
(;NL) 
Photon-Molecule Collisions 
Autoionization resonances in the outer regions of atoms and 
molecules as probed with synchrotron radiation, 11:36979 
(;NL) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NO. 2 FUEL OIL 
See HEATING OILS 
NOBLE GASES 
See RARE GASES 
NOISE (REACTOR) 
See REACTOR NOISE 
NONLINEAR PROGRAMMING 
Algorithms 
Single-phase method for quadratic programming, 11:37245 
(R;US) 
NONLUMINOUS MATTER 
(In outer space.) 
Resurrection of neutrinos as dark matter, 11:36908 (R;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 
See LIQUID WASTES 
NORTH DAKOTA 
Surface Mining 
Attenuation capacity of western North Dakota overburden 
sediments. Final report, 11:35459 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 


Petroleum conservation in Western European and North 
American households, 11:36157 (J;DE;In German) 
NOVA FACILITY 
Computerized Control Systems 
Summary of control and data acquisition systems for Nova 
experiments, 11:37206 (R;US) 
Data Acquisition Systems 
Summary of control and data acquisition systems for Nova 
experiments, 11:37206 (R;US) 
NSLS 
Research Programs 
Synchrotron topographic project. Final report, September 1, 
1980-May 31, 1984, 11:36587 (R;US) 
Uses 
Synchrotron topographic project. Final report, September 1, 
1980-May 31, 1984, 11:36587 (R;US) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
See also UPSHOT PROJECT 
Changes in the ocean mixed layer following extraordinary 
atmospheric forcing. Master's thesis, 11:36657 (R;US) 


NUCLEAR POWER PLANTS 
Availability 


Review of the methods used to assign radiation doses to 
service personnel at nuclear weapons tests. Final report, 
11:36845 (R;US) 

Seismic Detection 
Attenuation of seismic waves at regi distances. Scientific 
report No. 1, 1 January-30 June 1985, 11:36656 (R;US) 

Simulation 
Underground dynamic airblast simulator investigations. Tunnel 

response measurements and theoretical analyses. Technical 
report, 1 November 1983-30 September 1984, 11:36648 
(R;US) 
Underground Explosions 
Analysis of near-field seismic waveforms from underground 
nuclear explosions. Technical report, 5 March-5 September 
1985, 11:36658 (R;US) 
NUCLEAR FACILITIES 


See also FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Adversaries 
Designing physical protection technology for insider 
protection, 11:35625 (R;US) 


EXCOMP: an exposure comparison methodology, 11:35621 
(R;US) 


EXCOMP: an exposure comparison methodology, 11:35621 
(R;US) 
Physical Protection 
Designing physical protection technology for insider 
protection, 11:35625 (R;US) 
Surveys 


Generic radiological characterization protocol for surveys 
conducted for DOE remedial action programs, 11:35620 
(R;US) 

Remedial Action 

Generic radiological characterization protocol for surveys 
conducted for DOE remedial action programs, 11:35620 
(R;US) 

Security 

Managing a major security system installation: practical lessons 

learned, 11:35628 (R;US) 
NUCLEAR FORCES 
Invariance Principles 

Three-body forces mandated by Poincare invariance, 11:37108 

(R;US) 
Three-Body Problem 
Three-body forces mandated by Poincare invariance, 11:37108 
(R;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR MAGNETIC RESONANCE 
Reviews 
Nuclear magnetic resonance studies of coal, 11:35448 (R;GB) 
NUCLEAR MODELS 
See also COLLECTIVE MODEL 
Lattice Field Theory 

Lattice gauge theory as a nuclear many-body problem, 

11:37111 (R;US) 
NUCLEAR PHYSICS 

Use only for indexing articles of very broad coverage, such as 

annual reviews, text books, etc. 
Radiation Sources 

Demonstration of the feasibility of the tuning and stimulation 
of nuclear radiation. Annual summary report, 1 January-31 
December 1985, 11:37086 (R;US) 

NUCLEAR POWER PLANTS 
Aging 


Search of aging factors. International Conference on nuclear 
power plant aging, availabili:) factor, and reliability analysis, 
11:35922 (R;IT) 

A 


vailability 

Search of aging factors. International Conference on nuclear 
power plant aging, availability factor, and reliability analysis, 
11:35922 (R;IT) 
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NUCLEAR POWER PLANTS 
Computerized Control Systems 


Computerized Control Systems 
design of computer-based decision aids, 11:35913 
(BA;US) 
The evolution of computer-based, dose assessment capability 
for nuclear power plants in the state of New York, 11:36001 
G;US) 


Licensee event (LER) compilation for month of May 
1986. Volume 5, No. 5, 11:35958 (R;US) 
Cables 


Electric 
Correlation of electrical reactor cabie failure with materials 
— 11:35902 (R;US) 
Emergency Plans 
Appraising atmospheric transport 
emergency response fecilitics, 1 11:35969 (R;US) 
The evolution of computer-based, dose assessment capability 
for nuclear power plants in the state of New York, 11:36001 
GUS) 


Environmental Impacts 
Appraising atmospheric transport and diffusion models for 
emergency response facilities, 11:35969 (R;US) 


Pipes 
Technical considerations for flexible piping design in nuclear 
power plants, 11:35995 (BA;US) 
Protection 


and diffusion models for 


Data base on nuclear power plant dose reduction research 
projects, 11:35966 (R;US) 
Radioactive Effluents 
Appraising atmospheric transport and diffusion models for 
emergency response facilities, 11:35969 (R;US) 
Accidents 


Transient critical heat flux and blowdown heat-transfer studies, 
11:35957 (R;US) 


Decommissioning 
Nuclear power plant decommissioning: State-of-the-art review, 
11:36002 (BA;US) 
Maintenance 
Improving the development, use and control of maintenance 
procedures, 11:35891 (R;US) 
Reactor Materials 
Correlation of electrical reactor cable failure with materials 
degradation, 11:35902 (R;US) 


Reliability 
Search of aging factors. International Conference on nuclear 
power plant aging, availability factor, and reliability analysis, 
11:35922 (R;IT) 
Soil-Structure 


Interactions 
Soil-structure interaction. Volume 1. Influence of layering, 
11:35903 (R;US) 
POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION KINETICS 
Calculation Methods 
Simplified spin cutoff factors for particle-hole level densities in 
precompound nuclear reaction theory, 11:35892 (J;US) 
Hauser-Feshbach Theory 
Simplified spin cutoff factors for particle-hole level densities in 
precompound nuclear reaction theory, 11:35892 (J;US) 
NUCLEAR REACTIONS 
See also INCOMPLETE FUSION REACTIONS 


Exchange 
Spin observables at intermediate energies: a tool in viewing the 
nucleus, 11:37087 (R;US) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 


‘esting 
TR eee semaine 
at nuclear weapons tests. Final report, 
11:36845 (R-US) 
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NUCLEAR WINTER 
Changes in the ocean mixed layer following extraordinary 
atmospheric forcing. Master's thesis, 11:36657 (R;US) 
NUCLEI 


See also COSMIC NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 


Electromagnetic Isotope Separation 
Studies of neutron-rich nuclei far from stability at TRISTAN, 
11:35631 (BA;CA) 
NUCLEIC ACIDS 
Helical Configuration 
Polarizabilities for light scattering from chiral particles, 
11:36803 (J;US) 
Light Scattering 
Polarizabilities for light scattering from chiral particles, 
11:36803 (J;US) 
Polarizability 
Polarizabilities for light scattering from chiral particles, 
11:36803 (J;US) 
NUMERICAL ANALYSIS 
Management 
Experiences with a data analysis management prototype, 
11:37239 (R;US) 
NUMERICAL DATA TAGGING 
See DATA TAGGING 
NYMPHS 
See LARVAE 


OCEAN CURRENTS 
See WATER CURRENTS 
OCEAN THERMAL ENERGY CONVERSION 
Computerized Simulation 
OTEC (ocean thermal energy conversion) cold water pipe at- 
sea test program data-analysis project. Comparisons between 
measured and predicted barge and pipe response: evaluation 
of the NOAA/ROTECF and NOAA/TRW computer 
models, 11:35777 (R;US) 
OCEANS 
See SEAS 
OFFICE BUILDINGS 
Computerized Control Systems 
Application of microprocessors in climate and lighting in office 
buildings. Final report, 11:36145 (R;DE) 
Daylighting 
Advanced optical materials for daylighting in office buildings, 
11:36166 (BA;US) 
The impact of daylighting strategies on peak electrical demand, 
11:36165 (BA;US) 
OFFSHORE DRILLING 
Environmental 
Outer Continental Shelf environmental assessment program. 
Final reports of principal investigators. Volume 35, 11:35532 
(R;US) 
OFFSHORE PLATFORMS 
Includes gravity or fixed, floating, and towed platforms. 
Positioning 


Nippon Kokan technical report, No. 44, August 1985: overseas, 
11:36276 (R;US) 
OIL BURNERS 
Air Pollution Abatement 
Environmental assessment of an enhanced-oil-recovery steam 
equipped with a low-NOx burner. Volume 2. Data 
it. Final report, January 1984-January 1985, 
11:36736 (R;US) 
Combustion Products . 

Environmental assessment of an enhanced-oil-recovery steam 
generator equipped with a low-NOx burner. Volume 2. Data 
supplement. Final report, January 1984-January 1985, 

11:36736 (R;US) 





159S / ERA-11/16 


OIL FIELDS 
Brines 
Status of the brine problem in Illinois, 11:35534 (R;US) 
Evaluation 


Selection of deposystem for heterogeneity research. Status 
report. Project BE1, Task 1, Milestone B in FY86 annual 
plan dated April 1986, 11:35510 (R;US) 

OIL FURNACES 
Retrofitting 
Triage of oil and gas retrofits for residential/light commercial 
heating systems, 11:36131 (R;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
Evaluation 

Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 

Geologic Surveys 

Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 

In-Situ Processing 

Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 

Resource Potential 

Investigation of tar sand and heavy oil deposits of Wyoming 

for underground coal gasification applications, 11:35565 


State-of-the-art report summarizing techniques to determine 
residual oil saturation and recommendations on the 
requirements for residual oil saturation research and 
development, 11:35508 (R;US) 

OIL SHALE INDUSTRY 
Environmental 


Impacts 
Review of the 1984 Department of Energy Health and 
Environmental Effects Documents on coal-liquefaction and 
oil-shale technologies. Final report, 11:35429 (R;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
Compacting 
Oil shale compaction experimental results, 11:35566 (R;US) 
Modified In-Situ Processes 
Oil shale compaction experimental results, 11:35566 (R;US) 
Particle Size 
Oil shale compaction experimental results, 11:35566 (R;US) 


Retorting 
Results of mathematical modeling of oil shale retorting in an 
aboveground, external-combustion, moving-bed retort, 
11:35567 (J;NL) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL 
Coastal zone and Continental Shelf conflict resolution: 
improving ocean use and resource dispute management, 
11:36801 (R;US) 
Environmental 


Impacts 
Effects of oil on the feeding mechanism of the bowhead whale. 


Final report, 11:35531 (R;US) 

Oil-spill risk analysis for the mid-Atlantic (proposed Sale No. 
111) Outer Continental Shelf lease area. Final report, 
11:35535 (R;US) 

Polycyclic Aromatic 

Sources, fates, and effects of aromatic hydrocarbons in the 
Alaskan marine environment with recommendations for 
monitoring strategies, 11:35530 (R;US) 

Water Pollution 

Effects of oil on the fe 

Final report, 11:35531 (R;US) 
Water Pollution Control 
Beach-cleaning trials: Cefn Sidan sands 1984, 11:35533 (R;US) 


mechanism of the bowhead whale. 


OPTICAL SPECTROMETERS 
Tuning 


Some techniques to calculate design currents in shelf and 
stratified coastal waters. Research report, 1 January 1984-31 
December 1985, 11:35528 (R;US) 

OIL WELLS 
Carbon Dioxide Injection 

Effects of horizontal wellbore injection versus point-source 

injection on the recovery of oil by COz, 11:35507 (R;US) 
Hydraulic Fracturing 

Molecular size studies of degraded fracturing fluid polymers, 

11:35515 (BA;US) 
Microemulsion 

A study of the reduction of brine permeability in Berea 
sandstone using the aluminum citrate process, 11:35512 
(BA;US) 

Gravity effects in the displacement of oil by surfactant 
solutions, 11:35514 (BA;US) 

Permeability modification using aluminum citrate/polymer 
treatments: Mechanisms of permeability reduction in 
sandpacks, 11:35511 (BA;US) 

Postflood evaluation of the North Burbank surfactant-polymer 
pilot, 11:35509 (R;US) 

Two- and three-phase relative permeabilities of micellar fluids, 
11:35513 (BA;US) 

Production 
Oil and Gas 
1985, 11:35525 (R;US) 

OIL-WATER SEPARATORS 

See SEPARATION EQUIPMENT 
OLEFINS 

See ALKENES 
OLKILUOTO REACTOR 

Used for TVO-1 REACTOR prior to 1976. 
Low-Level Radioactive Wastes 
Properties of bituminization products from the Olkiluoto 
power plant, 11:36357 (RA;DE) 
ONCOGENIC TRANSFORMATIONS 
Biological Functions 
Oncogenes in radiation carcinogenesis, 11:36834 (RA;US) 
OPERATION 
Recommendations 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
OPIATES 
See NARCOTICS 
OPTICAL EQUIPMENT 
Design 

Electrostatic streak tube development. Final report, 11:36509 

(R;US) 
Fabrication 
Electrostatic streak tube development. Final report, 11:36509 
(R;US) 
Machining 
Scribing precision optical graticules, 11:36637 (R;US) 
OPTICAL SPECTROMETERS 
Design 

Fourier transform microwave spectrometer using an electric- 
field cross-correlation technique, 11:36640 (J;US) 

Normal incidence grating spectrometer designed for inverse 
photoemission studies in the range 10—30 eV, 11:36639 
(J;US) 


uction Program. Annual report, FY 


Normal incidence grating spectrometer designed for inverse 
photoemission studies in the range 10—30 eV, 11:36639 
(J;US) 


Fourier transform microwave using an electric- 
field cross-correlation technique, 11:36640 (J;US) 
Sensitivity 
Fourier transform microwave spectrometer using an electric- 
field cross-correlation technique, 11:36640 (J;US) 


Normal incidence grating spectrometer designed for inverse 
photoemission studies in the range 10—30 eV, 11:36639 
(J;US) 





OPTICAL SYSTEMS 
Measuring Methods 
Recent advances & optical measurement methods in physics 
and chemistry, 11:36094 (BA;US) 
Research 
Recent advances in optical measurement methods in physics 
and chemistry, 11:36094 (BA;US) 
OREGON 
Habitat 
Wildlife and wildlife habitat loss assessment at federal 
hydroelectric facilities, Willamette River Basin, Oregon. 
Final report, 11:35671 (R;US) 
Rivers 
Comprehensive plan for rehabilitation of anadromous fish 
stocks in the Umatilla River Basin. Final report 1985, 
11:35670 (R;US) 
ORGANIC COMPOUNDS 
See also AMINES 
AROMATICS 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
KETONES 
NUCLEIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
Adsorption 
Toxic substance removal in activated sludge and PAC 
(powdered activated carbon) treatment systems. Final report, 
1 September 1980-28 February 1983, 11:36086 (R;US) 
Air Pollution 
Assessment of volatile organic emissions from a petroleum- 
refinery land-treatment site. Report for October 1985- 
January 1986, 11:36740 (R;US) 


Modification and evaluation of a thermally desorbable passive 
sampler for volatile organic compounds in air, 11:36712 
(R;US) 

Combustion 

Detecting waste-combustion emissions: several advanced 
methods are useful for sampling air contaminants from 
hazardous-waste-incinerator stacks, 11:36198 (R;US) 


Investigation of the thermal destructibility of hazardous wastes 
using the thermal decomposition analytical system, 11:36197 
(R;US) 

Emission 


Chemical-processing plants, summary report for technical 
support in development of a revised ozone state 
implementation plan for Memphis, Tennessee. Final report, 
11:36669 (R;US) 

Field validation of the Volatile Organic Sampling Train 
(VOST) protocol, 11:36721 (R;US) 

Materials 


Superfund Record of Decision (EPA Region 5): New 
Brighton/St. Anthony, Ramsey County, Minnesota (initial 
remedial measure), August 1984. Final report, 11:36798 
(R;US) : 

Removal 
Comparative removal of toxic pollutants by six wastewater 

treatment processes, 11:36365 (R;US) 

Uptake 
Excised barley root uptake of several C labeled organic 

compounds, 11:36871 (R;US) 

Volatile Matter ; 

Assessment of volatile organic emissions from a petroleum- 

land-treatment site. Report for October 1985- 

January 1986, 11:36740 (R;US) 

Emission factors for equipment leaks of VOC (volatile organic 
compound) and HAP (hazardous air pollutants), 11:36696 
(R;US) 

Field evaluation of hazardous-waste pretreatment as an air- 
pollution-control technique. Report for April 1984-May 
1985, 11:36735 (R;US) 

Sheet-fed paperboard coating technical information document 
for technical support in development of a revised ozone state 
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implementation plan for Memphis, Tennessee. Final report, 
11:36670 (R;US) 

Status of the EPA (Environmental Protection Agency) spray- 
painting transfer-efficiency research program. Published 
paper, May 1984-February 1986, 11:36702 (R;US) 

Waste Storage 

Organic audit repository and results of performance audits 
during hazardous-waste trial burns and compliance-source 
tests, 11:36561 (R;US) 

ORGANIC HALOGEN COMPOUNDS 
Air Pollution 

Human exposures to volatile halogenated organic chemicals in 

indoor and outdoor air, 11:36869 (R;US) 
ORGANIC NITROGEN COMPOUNDS 

Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 

ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also PORPHYRINS 
Enthalpy 

Vapor pressures and enthalpies of vaporization of thianthrene, 
acridine, and 9-methylanthracene at elevated temperatures, 
11:35436 (J;GB) 

Evaporation 

Vapor pressures and enthalpies of vaporization of thianthrene, 
acridine, and 9-methylanthracene at elevated temperatures, 
11:35436 (J;GB) 

Oxidation 

Depletion of photosystem 2 extrinsic proteins. II. Effects of 
coupling of traps with the water oxidizing enzyme measured 
by kinetics of TMPD oxidation (N,N,N’,N’-tetramethyl-p- 
phenylenediamine), 11:36444 (R;US) 

ORGANIC PHOSPHORUS COMPOUNDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
Phase Transformations 

Electron microscopic observation of LE/LC phase transition 
in dipalmitoyl phosphatidylcholine monolayers, 11:36453 
(J;US) 

ORGANIC POLYMERS 
See also POLYETHYLENE GLYCOLS 
POLYOLEFINS 
RESINS 
Deformation 

Strain rate dependence of the deformation behaviour of 

polymers at low temperatures, 11:36343 (R;DE;In German) 
Very Low Temperature 

Strain rate dependence of the deformation behaviour of 

polymers at low temperatures, 11:36343 (R;DE;In German) 
ORGANIC SOLVENTS 
Comparative Evaluations 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

Demetallization 
Demetallization of coal liquid residuum, 11:35422 (R;US) 
Recovery 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Sixth quarterly report, January 
1-March 31, 1985, 11:35413 (R;US) 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

Structural Chemical Analysis 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

ORGANIC SULFUR COMPOUNDS 


See also BEDT-TTF 
SULFONATES 


Enthalpy 
Vapor pressures and enthalpies of vaporization of thianthrene, 
acridine, and 9-methylanthracene at elevated temperatures, 
11:35436 (J;GB) 
Evaporation 
Vapor pressures and enthalpies of vaporization of thianthrene, 
acridine, and 9-methylanthracene at elevated temperatures, 
11:35436 (J;GB) 
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Photolysis 
Laser-flash-photolysis study of aliphatic thioketone triplets: 
self-quenching ai 1 singlet-oxygen sensitization, 11:36464 
(J;GB) 


Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985 
(Benzylphenylamine, benzylphenylsulfide, phenethyl phenyl! 
ether, 1,3 diphenyl propane), 11:35418 (R;US) 

Products 


Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985 
(Benzylphenylamine, benzylphenylsulfide, phenethy! phenyl 
ether, 1,3 diphenyl propane), 11:35418 (R;US) 


Superconductivity 
Sulfur-based synthetic metal superconductors, 11:36349 (R;US) 
ORGANIC WASTES 
See also AGRICULTURAL WASTES 


Digestion 
Feasibility of thermophilic anaerobic digestion for the 
generation of methane from organic wastes, 11:35639 (R;DE) 
Two-phase anaerobic digestion of solid organic wastes yielding 
biogas and compost. Final report, 11:35640 (R;DE) 


Biodegradation of hazardous chemical wastes. Completion 

report, 11:36195 (R;US) 
Combustion 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Summary and conclusions. Final 
report, 11:36187 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 1. Description 
of incineration technology. Final report, 11:36188 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 2. Assessment 
of emerging alternative technologies. Find! re report, 11:36189 
(R;US) 

Assessment of incineration as a treatment method for liquid 


Final report, 11:36190 (R;US) 
Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 1. Final report, 11:36191 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 4. Comparison 
of risks from land-based and ocean-based incineration. 
Volume 2. Appendices. Final report, 11:36192 (R;US) 

Assessment of incineration as a treatment method for liquid 
organic hazardous wasies. report 5. Public 
concerns regarding land-based and .ocean-based incineration. 
Final report, 11:36193 (R;US) 

ORGDP RCRA/PCB incinerator facility, 11:35596 (R;US) 

ORGANOMETALLIC COMPOUNDS 

For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 


Artificial photosynthesis: quantum capture and energy storage, 
11:35753 (J;GB) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSMIUM 
Isotope Ratio 
Isotopic ratio measurements with ICP-MS, 11:36398 (R;US) 
OSMIUM 191 
Production . 
Chemical and physical parameters affecting the performance of 
the Os-191/Ir-191m generator, 11:36475 (J;US) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OUTPUT 
See PRODUCTION 


OVERBURDEN 
Drilling 
Quartz dust sources during overburden drilling at surface coal 
mines. Information Circular/1985, 11:35498 (R;US) 


Fracturing 
Geological characterization of overburden for surface coal 
mine blast design in the Warrior Coal Field, Alabama. Final 
report for the 1984-1985 project year, 11:35470 (R;US) 


Geological characterization of overburden for surface coal 
mine blast design in the Warrior Coal Field, Alabama. Final 
report for the 1984-1985 project year, 11:35470 (R;US) 

Ion Exchange 

Attenuation capacity of western North Dakota overburden 

sediments. Final report, 11:35459 (R;US) 
Moisture 

Attenuation capacity of western North Dakota overburden 

sediments. Final report, 11:35459 (R;US) 
PH Value 
Attenuation capacity of western North Dakota overburden 
sediments. Final report, 11:35459 (R;US) 
OXETANE 
See ETHERS 
HETEROCYCLIC OXYGEN COMPOUNDS 
OXIDATION 
See also COMBUSTION 
Pressure Effects 

On absorption of sulfur dioxide in water at medium 
using the Danckwerts agitator vessel, 11:36425 (R;DE;In 
German) 

OXIDES 

See also ALUMINIUM OXIDES 
FLUORINE OXIDES 
GALLIUM OXIDES 
HAFNIUM OXIDES 
INDIUM OXIDES 
IRON OXIDES 
LUTETIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
SAMARIUM OXIDES 
SILICON OXIDES 
SODIUM OXIDES 
SULFUR OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 


Combustion 
ee cee 
a sampling cone in a one-dimensional laminar flame, 
11:36483 (BA;US) 
Combustion Kinetics 
An experimental study of probe distortions to the structure of 
one-dimensional flames, 11:36479 (J;US) 
OXOPROPANE 
See ACETONE 
OXYGEN 


Ai and ordering of oxygen on Cu(110), 11:36438 
G; US) _ 
studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 
Evidence for the absence of a c(2 x 2) superstructure for 
oxygen on Cu(100), 11:36375 (J;US) 
Atom-Molecule Collisions 
Reaction dynamics of electronically excited alkali atoms with 
simple molecules, 11:36951 (R;US) 
Beam Neutralization 
Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 
Beam Production 
Formation of negative ions by charge transfer: He™ to Cl" , 
11:36995 (J;US) 





Oxidation of nickel-aluminum and iron-aluminum alloys, 
11:36310 (J;US) 
Crystal-Phase Transformations 
Evidence for the absence of a c(2 x 2) superstructure for 
oxygen on Cu(100), 11:36375 (J;US) 


Coadsorption studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 


Spectra 
Assessment of methods for monitoring the ionosphere by 
observing uv and visible emissions. Final report, 23 February 
1983-30 June 1984, 11:36934 (R;US) 
Energy Levels 
Short-wavelength infrared line emission in a laser-produced 
oxygen plasma, 11:37011 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN FLUORIDES 
See FLUORINE OXIDES 
OXYGEN HYDRIDES 
See WATER 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Environmental Impacts 
Yield response of head lettuce (Lactuca sativa 1.) to ozone, 
11:36718 (R;US) 
Foliar Uptake 
Effects of ozone and sulfur dioxide on cotton growth and 
quality. Final report, 14 September 1083-14 March 1985, 
11:36719 (R;US) 
Mutagen Screening 
Mutagenic activity of the products of ozone reaction with 
propylene in the presence and absence of nitrogen dioxide, 
11:36820 (R;US) 
Toxicity 
Combination of ozone and silica on the development of 
pulmonary fibrosis, 11:36878 (J;US) 


P CODES 
Documentation of the Petroleum Allocation (PAL) model. 
Draft, 11:35524 (R;US) 
P INVARIANCE 
Symmetry Breaking 
Nuclear probes of fundamental symmetries, 11:37060 (R;US) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC OCEAN 
Oceanic Circulation 
Sources and flow patterns of deep-ocean waters as deduced 
from potential temperature, salinity, and initial phosphate 
concentration, 11:36775 (J;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 
Chemical Reactions 
Investigation of metal/GaAs reactions by Heavy Ion 
Rutherford Backscattering Spectrometry (HIRBS), 11:36359 
(R;US) 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
Sorptive Properties 
Coadsorption studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 
PALLADIUM COMPLEXES 
Absorption Spectra 
High pressure study of changes in energy and intensity of 
excitations in crystalline metal glyoximes, 11:36372 (J;US) 
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Optical Properties 
High pressure study of changes in energy and intensity of 
excitations in crystalline metal giyoximes, 11:36372 (J;US) 
Organometallic Compounds 
High pressure study of changes in energy and intensity of 
excitations in crystalline metal glyoximes, 11:36372 (J;US) 
PALLADIUM COMPOUNDS 
See also PALLADIUM HYDRIDES 
Hydridation 
Hydride phase composition and crystal structure in 
Zr2PdH/sub x/, 11:36424 (R;US) 
PALLADIUM HYDRIDES 
Crystal Structure 
Diffusion properties and phase transitions of the metallic glass 
a-Zr2PdH/sub x/*, 11:36335 (J;NL) 
PAPER 
Surface Properties 
Detection of nitro polynuclear aromatic compounds by 
surface-enhanced Raman spectrometry, 11:36402 (J;US) 
PAPER INDUSTRY 
Energy Conservation 
Instrumentation for improved energy utilization in the pulp 
and paper industry, 11:36200 (BA;US) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARALLEL PROCESSING 
Connectionist models and parallelism in high-level vision. 
Technical report, 11:37225 (R;US) 
Algorithms 
Feasibility of automatic storage reclamation with concurrent 
program execution in a LISP environment. Master's thesis, 
11:37224 (R;US) 
Matrix factorization on a hypercube multiprocessor, 11:37229 
(R;US) 


Languages 
Semi-applicative programming. Examples of context-free 
recognizers. Technical report, 11:37223 (R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARAMETRIC ANALYSIS 
Experimental or theoretical study of the changes in characteristics 
of a system due to changes in design or operational parameters. 
Time-Series Analysis 
Modeling multivariate covariance nonstationary time series and 
their dependency structure, 11:37249 (R;US) 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARITY 
Experiment’to measure Delta I = O parity mixing in '*N. 
Progress report, 11:37091 (R;US) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE BEAM FUSION ACCELERATOR 
Anodes 
Surface discharges as intense photon sources in the XUV, 
11:36580 (BA;US) 
Research Programs 
Light ion research for inertial confinement fusion at Sandia 
National Laboratories, 11:37198 (R;US) 
PARTICLE BEAMS 
Depth Dose Distributions 
Degradation of the Bragg peak due to inhomogeneities, 
11:37121 (J;GB) 
Production 
Autogenerator of beams of charged particles, 11:36972 (P;US) 
PARTICLE SIZE 
Computer Calculations 
Program to calculate size-specific particulate emissions for 
mobile sources. Software, 11:36727 (R;US) 
Measuring Methods 
In situ particle size measurements using a two-color laser 
scattering technique, 11:35453 (BA;US) 
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PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 


See also DROPLETS 
PARTICULATES 


Fluidization 
Experimental tracking of particle-size distribution in a fluidized 
bed, 11:36434 (BA;US) 
On-Line Measurement Systems 
imental tracking of particle-size distribution in a fluidized 
bed, 11:36434 (BA;US) 


Properties 

Optical characterization of solid particle solar central receiver 

materials, 11:35766 (R;US) 
PARTICULATES 

Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 

Evaluation of the PEM-2 (Pollution Episodic Model Version 
2) using the 1982 Philadelphia Aerosol Field Study data 
base. Final report, January 1984-June 1985, 11:36688 (R;US) 

Absorptivity 

Direct radiant heating of particle suspensions for the 
production of fuels and chemicals using concentrated 
sunlight, 11:35806 (BA;CA) 

Air Pollution 


RELMAP: a regional Lagrangian model of air pollution - 
user’s guide. Final report, 11:36694 (R;US) 
Air Pollution Abatement 
High temperature, high efficiency electric air filter using a 
stacked-disk design, 11:36570 (BA;US) 
Hood system design for capture of process fugitive particulate 
emissions. Published paper, 11:36715 (R;US) 
Air Pollution Monitors 
Apparatus and method for quantitative determination of 
materials contained in fluids, 11:36743 (P;US) 
Emission 
Continued analysis and derivation of a method to model pit 
retention, 11:35463 (R;US) 
Inhalation 
Inhalable Particulate Network report: data summary (mass 
concentrations only). Volume 3. January 1983-December 
1984, 11:36739 (R;US) 
Flow 
High temperature and pressure particulate flow loop, 11:36544 
(BA;US) 
Particle Size 
Program to calculate size-specific particulate emissions for 
mobile sources - a user’s guide, 11:36726 (R;US) 
Program to calculate size-specific particulate emissions for 
mobile sources. Software, 11:36727 (R;US) 
Chemical Analysis 
Sample cleanup procedure for polynuclear aromatic 
compounds in complex matrices, 11:36404 (J;US) 
Sensitized fluorescence spectrometry using solid organic 
substrate, 11:36403 (J;US) 
Removal 
Physical gas stream cleanup. Technology status report, 
11:35408 (R;US) 
Solar Heating 
Direct radiant heating of particle suspensions for the 
production of fuels and chemicals using concentrated 
sunlight, 11:35806 (BA;CA) 
Statistical Data 
Inhalable Particulate Network report: data summary (mass 
concentrations only). Volume 3. January 1983-December 
1984, 11:36739 (R;US) 


Properties 
Direct radiant heating of particle suspensions for the 
production of fuels and chemicals using concentrated 
sunlight, 11:35806 (BA;CA) 
PASSIVE SOLAR COOLING SYSTEMS 
See also ROOF PONDS 
Air Flow 
Description and preliminary validation of a model for natural 
convection heat and air transport in passive solar buildings, 
11:35801 (BA;US) 


Natural Convection 


Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Computer-Aided Design 
International Energy Agency task VIII subtask "C” results of 
design tool evaluation for passive solar design, 11:35804 
(BA;US) 
Desiccants 
Dessicant enhanced nocturnal radiation - A new passive 
cooling concept, 11:35795 (BA;US) 


Dessicant enhanced nocturnal radiation - A new passive 
cooling concept, 11:35795 (BA;US) 
Massachusetts Multi-Family Passive Solar Program: 


Experience with performance monitoring of multi-family 
buildings, 11:35796 (BA;US) 
Heat Transfer 
Description and preliminary validation of a model for natural 
convection heat and air transport in passive solar buildings, 
11:35801 (BA;US) 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Monitoring 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Natural Convection 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
The influence of geometry on natural convection in buildings, 
11:35798 (BA;US) 
Operation 
Dessicant enhanced nocturnal radiation - A new passive 
cooling concept, 11:35795 (BA;US) 
Performance 
Occupancy analysis results: The DOE passive commercial 
experimental buildings program, 11:35794 (BA;US) 
Performance Testing 
Massachusetts Multi-Family Passive Solar Program: 
Experience with performance monitoring of multi-family 
buildings, 11:35796 (BA;US) 


PASSIVE SOLAR HEATING SYSTEMS 


See also DIRECT GAIN SYSTEMS 
ROOF PONDS 
TROMBE WALLS 


Air Flow 
Description and preliminary validation of a model for natural 
convection heat and air transport in passive solar buildings, 
11:35801 (BA;US) 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Evaluations 


Passive vapor transport solar heating systems, 11:35803 
(BA;US) 
Computer-Aided Design 
International Energy Agency task VIII subtask "C” results of 
design tool evaluation for passive solar design, 11:35804 
(BA;US) 
Data Acquisition Systems 
Calibration and testing methodology for a passive solar test 
cell, 11:36209 (R;DE) 


[Develop heat wall for passive solar], 11:35778 (R;US) 
Massachusetts Multi-Family Passive Solar Program: 
i with verformance monitoring of multi-family 
buildings, 11:3576 (BA;US) 
Heat Transfer 
Description and preliminary validation of a model for natural 
convection heat and air transport in passive solar buildings, 
11:35801 (BA;US) 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Monitoring 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 
Natural Convection 
Natural convection airflow and heat transport in buildings: 
Experimental results, 11:35800 (BA;US) 





The influence of geometry on natural convection in buildings, 
11:35798 (BA;US) 


Occupancy analysis results: The DOE passive commercial 
experimental buildings program, 11:35794 (BA;US) 
Performance Testing 
Massachusetts Multi-Family Passive Solar Program: 
Experience with performance monitoring of multi-family 
buildings, 11:35796 (BA;US) 
Passive vapor transport solar heating systems, 11:35803 
(BA;US) 
Testing 
[Develop heat wall for passive solar], 11:35778 (R;US) 
Calibration and testing methodology for a passive solar test 
cell, 11:36209 (R;DE) 
PATIENTS 


Immunosuppression 
Effects of 4000-rad irradiation on the in vitro storage 
properties of packed red cells. Final report, 11:36826 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
PBX is essentially the old PDX with a rearrangement of the 
divertor coils. The resultant plasma is "beam-shaped" with a 
goal of 10 percent beta. MHD properties will be studied. 
Ion Temperature 
High time resolution ion temperature profile measurements on 
PBX, 11:37164 (R;US) 
Plasma Diagnostics 
High time resolution ion temperature profile measurements on 
PBX, 11:37164 (R;US) 
Research Programs 
Princeton Plasma Physics Laboratory annual report, October 
1, 1984-September 30, 1985, 11:37196 (R;US) 


See CHLORINATED AROMATIC HYDROCARBONS 
PEACH BOTTOM-2 REACTOR 
York County, Pennsylvania, USA 


Systems 
Closeout of IE Bulletin 80-01: operability of automatic 
depressurization system (ADS) valve pneumatic supply, 
11:35960 (R;US) 
PEACH BOTTOM-3 REACTOR 
York County, Pennsylvania, USA 


Depressurization Systems 
Closeout of IE Bulletin 80-01: operability of automatic 
system (ADS) valve pneumatic supply, 


depressurization 
11:35960 (R;US) 
PEAK LOAD 
Forecasting 
Long range forecast of power demands on the Baltimore Gas 
and Electric Company system. Volume 1, 11:36108 (R;US) 
Long-range forecast of power demands on the Baltimore Gas 
and Electric Company system. Volume 2. Documentation 
manual, 11:36109 (R;US) 
PEAK POWER 
See PEAK LOAD 
PEARL PULSATIONS 
See PULSATIONS 
PEARL SPAR 
See DOLOMITE 
PEAT 


eat-harvesting technical-assistance project. Final report, 
11:35396 (R;US) 
PEATLANDS 
See WETLANDS 
PELLETS (FUEL) 
See FUEL PELLETS 
PEOPLE 
See HUMAN POPULATIONS 
PERNICIOUS ANEMIA 
See ANEMIAS 
PEROXIDES 
Chemical Reactions 
Mechanisms of syncrude/synfuel degradation. Third annual 
report, October 1, 1983-September 30, 1984, 11:35568 (R;US) 
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PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 
See also MILITARY PERSONNEL 
MINERS 
SECURITY PERSONNEL 
Radiation Doses 
EXCOMP: an exposure comparison methodology, 11:35621 
(R;US) 
Radiation exposures for DOE and DOE contractor employees, 
1984. Seventeenth annual report, 11:36831 (R;US) 
PERYLENE 
Fluorescence Spectroscopy 
Supercritical fluid chromatography/supersonic jet 
spectroscopy. Progress report, February 1-April 30, 1986, 
11:36395 (R;US) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 
Allocations 
Documentation of the Petroleum Allocation (PAL) model. 
Draft, 11:35524 (R;US) 
API Gravity 
Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 
Availability 
Adequacy of conventional world oil resources into the next 
century, 11:35527 (R;US) 
Boiling Points 
Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 
Color 
Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 
Density 
Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 
Distillation 
Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 
Energy Models 
Documentation of the Petroleum Allocation (PAL) model. 
Draft, 11:35524 (R;US) 
Imports 
Adequacy of conventional world oil resources into the next 
century, 11:35527 (R;US) 
Market 
Chronology of major oil and gas regulations issued through 
October 1985, 11:35523 (R;US) 
Logistics of the US Strategic Petroleum Reserve in the world 
petroleum market: 1990-2000, 11:35526 (R;US) 
Pour Point 
Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 
Production 
Adequacy of conventional world oil resources into the next 
century, 11:35527 (R;US) 


Disperse bitumen solids as an indicator for migration and 
maturity within the scope of prospecting for petroleum and 
natural gas. A model for NW Germany. Final report, 
11:35506 (R;DE;In German) 

Quantitative Chemical Analysis 

Separation and analysis of hydroxyaromatic species in liquid 
fuel, 11:35537 (R;US) 

Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 

Regulations 

Chronology of major oil and gas regulations issued through 

October 1985, 11:35523 (R;US) 
Reserves 

Adequacy of conventional world oil resources into the next 
century, 11:35527 (R;US) 

Oil and Gas luction Program. Annual report, FY 
1985, 11-35525 (R;US) 
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Smokes 
Liquid chromatographic determination of benzo(a)pyrene at 
part-per-billion concentrations in highly-refined coal- and 
petroleum-derived fuels, 11:35439 (R;US) 
Supply Disruption 
Documentation of the Petroleum Allocation (PAL) model. 
Draft, 11:35524 (R;US) 
Underground Storage 
Physical and numerical simulations of fluid-filled cavities in a 
creeping material, 11:35540 (R;US) 
Viscosity 
Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 
PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Evaluation 
Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 


Oil and Gas Leasing/Production Program. Annual report, FY 

1985, 11:35525 (R;US) 
Geologic Surveys 

Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 

In-Situ Processing 

Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 

Leasing 

Oil and Gas Leasing/Production Program. Annual report, FY 
1985, 11:35525 (R;US) 

Oil-spill risk analysis for the mid-Atlantic (proposed Sale No. 
111) Outer Continental Shelf lease area. Final report, 
11:35535 (R;US) 

Offshore Drilling 

Analysis of trace metals in bottom sediments in support of 
deepwater biological processes. Studies on the US Mid- 
Atlantic continental slope and rise. Interim report, 1 May 
1984-24 January 1986, 11:35529 (R;US) 

Resource Assessment 

Oil and Gas Leasing/Prod 

1985, 11:35525 (R;US) 
Resource Potential 

Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 

PETROLEUM INDUSTRY 
Federal Republic of Germany 
Performance of the oil- and natural gas industry in the Federal 
Republic of Germany, 11:35521 (R;DE;In German) 
Market 
Petroleum marketing monthly, March 1986, 11:35522 (R;US) 
Oil Spills 

Some techniques to calculate design currents in shelf and 
stratified coastal waters. Research report, 1 January 1984-31 
December 1985, 11:35528 (R;US) 

Waste Oils ee 

Assessment of volatile organic emissions from a petroleum- 
refinery land-treatment site. Report for October 1985- 
January 1986, 11:36740 (R;US) 

PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GASOLINE 
LUBRICATING OILS 
Quality Control 
Stability and compatibility problems related to utility fuel oils, 
11:35520 (RA;US) 
Quantitative Chemical Analysis 
Stability and compatibility problems related to utility fuel oils, 
11:35520 (RA;US) 


uction Program. Annual report, FY 


PETROLEUM REFINERIES 
Heaters 
Advanced refinery process heater. Annual report, October 
1984-September 1985, 11:35561 (R;US) 
Industrial Wastes 
Superfund Record of Decision (EPA Region 2): Sinclair 
Refinery Site, Wellsville, New Uork, September 1985. Final 
report, 11:36761 (R;US) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 
Liquefaction 
Catalytic hydrogenative coprocessing of coals and petroleum 
residues. Final report, 11:35397 (R;DE;In German) 
PHAGOCYTES 
See also MACROPHAGES 


Selectively eliminated blood monocytes and splenic suppressor 
macrophages in mice depleted of bone marrow by strontium 
89, 11:36830 (R;US) 
PHANTOMS 
X-Ray Radiography 
Monte Carlo studies of x-ray scattering in transmission 
diagnostic radiology, 11:36815 (J;US) 
PHENANTHRENE 
Lung Clearance 
Tissue dose in complex mixture exposures, 11:36875 (RA;US) 
PHENOL 
Lung Clearance 
Tissue dose in complex mixture exposures, 11:36875 (RA;US) 
PHENOLS 
See also PHENOL 
Alkylation 
Contributions to the use of pyrolysis products and coal oil as 
chemical feedstocks: Tenside precursors via Friedel-crafts 
alkylation, 11:36449 (R;DE;In German) 
Hydrogenation 
Control of catalyst deactivation with ammonia. Quarterly 
report, March 1, 1986-May 31, 1986 (o-cyclohexylphenol), 
11:35419 (R;US) 
PHENYL METHYL ETHER 
See ANISOLE 
PHENYLETHYLENE 
See STYRENE 
PHOSPHATE GLASS 
Evaluation 
Evaluation of lead-iron-phosphate glass as a high-level waste 
form, 11:36366 (R;US) 


Evaluation of lead-iron-phosphate glass as a high-level waste 
form, 11:36366 (R;US) 
PHOSPHORUS IONS 
Beam Production 
Formation of negative ions by charge transfer: He™ to CI , 
11:36995 (J;US) 
Energy Levels 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
Evaluation 
Photochemical solar energy conversion. An assessment of 
scientific accomplishments, 11:35683 (R;US) 
Inactivation 
Mechanism of the photochemical activity of isolated 
chloroplasts. VII. Inactivation of a photoact by dilute 
ferricyanide ions, 11:36882 (J;US) 
PHOTOELECTROCHEMICAL CELLS 
Photocurrents 
Photoelectrochemical investigation of electrode-electrolyte 
interfaces using ultraviolet, pulsed laser irradiation, 11:36121 
GUS) 





PHOTOELECTROCHEMICAL CELLS 
Research Programs 


Research Programs 
High-efficiency, thin-film, cadmium chalocogenide 
photoelectrochemical cell with in situ storage. Final 
subcontract report, 1 May 1983-31 March 1985, 11:35749 
(R;US) 
PHOTOELECTROLYSIS 


Catalysis 
Solar-assisted hydrogen generation by photoelectrocatalysis. 
Final report, September 3, 1982-September 30, 1985, 
11:35636 (R;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 
See PHOTONS 
PHOTON BEAMS 
Dosimetry 


Measuring assembly for a primary standard absorbed dose 
calorimeter, 11:36610 (R;GB) 
PHOTON COLLISIONS 


See also PHOTON-ATOM COLLISIONS 
PHOTON-MOLECULE COLLISIONS 


1985 bibliography of atomic and molecular processes, 11:36953 
(R;US) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
Sec X-RAY DETECTION 
PHOTON TRANSPORT 
Comput _ rized Simulation 
Thick target Bremsstrahlung in coupled neutron-photon Monte 
Carlo, 11:37059 (BA;US) 
Vector Processing 
Monte Carlo photon transport on a vector supercomputer, 
11:37210 (J;US) 
PHOTON-ATOM COLLISIONS 
Excitation 
Autoionization resonances in the outer regions of atoms and 
molecules as probed with synchrotron radiation, 11:36979 
G;NL) 
PHOTON-MOLECULE COLLISIONS 
Excitation 
Autoionization resonances in the outer regions of atoms and 
molecules as probed with synchrotron radiation, 11:36979 
G;NL) 
Tonization 
Triply differential photoelectron studies of resonances in 
molecular photoionization, 11:36978 (J;NL) 
PHOTONS 


Pair Producticen 
Study of hi erse momentum photon pairs produced by 
pions at 200 GeV/c, 11:37031 (R;FR;In French) 
Particle Production 
Study of direct photons produced in hadronic interactions, 
11:37030 (R;FR;In French) 
PHOTOSPHERE 
Convection 
Observations of low-degree p-mode oscillations in 1984. 
Comments on techniques for spectral deconvolution, 
11:36905 (R;US) 


Energy Storage 
Artificial photosynthesis: quantum capture and energy storage, 
11:35753 (J;GB) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Current Density 
Transient current studies of junction activity in solar cells, 
11:35730 (RA;US) 
Fabrication 
Low temperature MOCVD processes for high 
efficiency solar cells, 11:35729 (RA;US) 
Research on multibandgap solar cells, 11:35713 (RA;US) 
Materials 
Thin-film CuGaSez - physical properties and photovoltaic 
potential, 11:35742 (RA;US) 
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Performance 
Calculated solar cell I/sub SC/ sensitivity to atmospheric 
conditions under direct and global irradiance, 11:35741 
(RA;US) 
Solar irradiance models, data, and instrumentation for PV 
device performance analyses, 11:35743 (RA;US) 
Photoconductivity 
Transient current studies of junction activity in solar cells, 
11:35730 (RA;US) 


Efficiency 
Calculated solar cell I/sub SC/ sensitivity to atmospheric 
conditions under direct and global irradiance, 11:35741 
(RA;US) 
Methods for measuring solar cell efficiency independent of 
reference cell or light source, 11:35734 (RA;US) 
Research on semiconductors for high efficiency solar cells, 
11:35718 (RA;US) 
Solar irradiance models, data, and instrumentation for PV 
device p. formance analyses, 11:35743 (RA;US) 
Research Programs 
Current status of solid state research at SERI, 11:35733 
(RA;US) 
High-efficiency concepts: in transition, 11:35731 (RA;US) 
Low temperature MOCVD growth processes for high 
efficiency solar cells, 11:35729 (RA;US) 
Research on semiconductors for high efficiency solar cells, 
11:35718 (RA;US) 
PHOTOVOLTAIC POWER PLANTS 
Energy Storage Systems 
Field testing activities and results at SNL, 11:36057 (RA;US) 
Equipment Interfaces 
Utility interface evaluation for the Sacramento Municipal 
Utility's first photovoltaic plant, 11:35756 (R;US) 
Performance 
Utility interface evaluation for the Sacramento Municipal 
Utility's first photovoltaic plant, 11:35756 (R;US) 
Power Generation 
System design considerations on combined wind-photovoltaic 
multi-kilowatt energy converters, 11:35754 (R;DE) 
PHOTOVOLTAIC POWER SUPPLIES 
Data Acquisition 
Photovoltaic systems evaluation: On-site Data Acquisition 
System (ODAS) software reference manual, 11:35755 (R;US) 
Demonstration Programs 
Experience with a village power project in the Republic of 
Gabon, 11:35760 (BA;US) 
Design 
Experience with a village power project in the Republic of 
Gabon, 11:35760 (BA;US) 
Fabrication 
Experience with a village power project in the Republic of 
Gabon, 11:35760 (BA;US) 
Financing 
Photovoltaic systems financing guidebook, 11:35759 (R;US) 
Inverters 
Utility-interactive inverter using the dc current-source 
approach, 11:35757 (R;US) 
Manuals 
Photovoltaic systems financing guidebook, 11:35759 (R;US) 
Technology Assessment 
Experience with the application of photovoltaics devices, 
11:35758 (R;US) 
PHYSICAL PROTECTION 
Concerning the need for physical protection of facilities, devices, or 
materials from intentional damage or theft, and proposed or 
existing methods for meeting needs. See also PHYSICAL 
PROTECTION DEVICES. 
Physical security technology base programs for physical 
security, 11:35627 (R;US) 
PICEANCE CREEK BASIN 
Natural Gas Wells 
Integration of laboratory and field data for insight on the 
Multiwell Experiment paludal stimulation, 11:35557 (R;US) 
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PIEZOMETRY 
Materials 
Performance of piezoresistive carbon sensors in contact with 
porous materials, 11:36373 (J;US) 

PIGE ANALYSIS 

See PROTON REACTIONS 
PINS (FUEL) 

See FUEL PINS 
PION MINUS-PROTON INTERACTIONS 


Left-right asymmetry in inverse 7p photoproduction from a 
transversely polarized proton target, 11:37038 (J;US) 
Particle Production 
High-accuracy measurement of the 7 p total cross section for 
the search of narrow baryon resonances with masses 
between 2,16 GeV/c? and 5,2 GeV/c?, 11:37032 (R;FR;In 
French) 
Total Cross Sections 
High-accuracy measurement of the 7“ p total cross section for 
the search of narrow baryon resonances with masses 
between 2,16 GeV/c? and 5,2 GeV/c?, 11:37032 (R;FR;In 
French) 
PION-NUCLEON INTERACTIONS 
Cross Sections 
Study of direct photons produced in hadronic interactions, 
11:37030 (R;FR;In French) 
Pair Production 
Study of high-transverse momentum photon pairs produced by 
pions at 200 GeV/c, 11:37031 (R;FR;In French) 
Particle Production 
Study of direct photons produced in hadronic interactions, 
11:37030 (R;FR;In French) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 


Cathodic Protection 
Investigation of techniques to determine the true pipe-to-soil 
potential of a buried pipeline, 11:35560 (B;US) 
Construction 
Cost of pipeline and compressor station construction under 
Natural Gas Act Section 7(c) for the years 1980-1983, 
11:35558 (R;US) 
Cost 
Cost of pipeline and compressor station construction under 
Natural Gas Act Section 7(c) for the years 1980-1983, 
11:35558 (R;US) 
Leak Detectors 
Fabrication and field testing of a prototype sonic leak 
pinpointer for medium- and high-pressure gas pipelines. Final 
report, November 1981-October 1984, 11:35559 (R;US) 
PIPES 
Computerized Simulation 
An automated aid for isolating defects in the heat exchanger 
tubing of nuclear steam generators, 11:35904 (BA;US) 
Crack Propagation 
BWR pipe crack and weld clad overlay studies, 11:35945 
(RA;US) 


Methods of implementing PVRC proposed piping damping for 
structural computer codes, 11:35996 (BA;US) 
Piping damping tests evaluating influence of types of support 
and excitation, 11:35993 (BA;US) 
Defects. 
An automated aid for isolating defects in the heat exchanger 
tubing of nuclear steam generators, 11:35904 (BA;US) 


Seismic analysis response factors and design margins of piping 
systems, 11:35998 (BA;US) 
Technical considerations for flexible piping design in nuclear 
power plants, 11:35995 (BA;US) 
Eddy Current Testing 
An automated aid for isolating defects in the heat exchanger 
tubing of nuclear steam generators, 11:35904 (BA;US) 
Erosion 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, December 1985-February 
1986, 11:35478 (R;US) 


Population Dynamics 


Flow Blockage 
Assessment of the annular mist interfacial shear-in Trac- 
PF1/MOD1 against downcomer bypass and tie-plate 
flooding data, 11:36005 (BA;US) 
Fracture Properties 
Degraded piping program - phase II progress, 11:35939 
(RA;US) 
Outline of nuclear piping research conducted in Italy, 11:35940 
(RA;US) 
Piping fracture mechanics data base, 11:35943 (RA;US) 
Piping research in Japan, 11:35941 (RA;US) 
Fractures 
Theoretical investigation of pipe fracture: a summary. Final 
report, 11:35874 (R;US) 
Intergranular Corrosion 
BWR pipe crack and weld clad overlay studies, 11:35945 


NDE of stainless steel and on-line leak monitoring of LWRs, 
11:35952 (RA;US) 
Performance Testing 
Piping systems physical benchmarks, 11:35992 (BA;US) 
Research Programs 
Outline of nuclear piping research conducted in Italy, 11:35940 
(RA;US) 
Piping research in Japan, 11:35941 (RA;US) 
Seismic Effects 
Methods of implementing PVRC proposed piping damping for 
structural computer codes, 11:35996 (BA;US) 
Piping damping tests evaluating influence of types of support 
and excitation, 11:35993 (BA;US) 
Piping systems physical benchmarks, 11:35992 (BA;US) 
Seismic analysis response factors and design margins of piping 
systems, 11:35998 (BA;US) 
Technical considerations for flexible piping design in nuclear 
power plants, 11:35995 (BA;US) 
The assessment of alternate procedures for the seismic analysis 
of multiply supported piping systems, 11:35994 (BA;US) 
Stainless Steel-304 
Fracture analysis of welded type 304 stainless steel pipe using 
limit load and j-integral techniques, 11:35942 (RA;US) 
Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 
Stainless Steel-316 
Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 
Stainless Steels 
Aging degradation of cast stainless steel, 11:35946 (RA;US) 
NDE of stainless steel and on-line leak monitoring of LWRs, 
11:35952 (RA;US) 
Strain Hardening 
Slideline verification for multilayer pressure vessel and piping 
analysis including strain hardening, 11:35905 (BA;US) 
Stress Corrosion 
BWR pipe crack and weld clad overlay studies, 11:35945 
(RA;US) 
Stresses 
Slideline verification for multilayer pressure vessel and piping 
analysis including strain hardening, 11:35905 (BA;US) 
Thermal Expansion 
Shortcut method for elastic follow up evaluation of elevated 
temperature piping systems, 11:36487 (R;FR;In French) 
Turbulent Flow 
Experimental investigation of noise generated by turbulence in 
a pipe flow behind a discontinuous area enlargement, 
11:36538 (R;DE;In German) 
Ultrasonic Testing 
SAFT-UT for stainless steel pipe inspection, 11:35907 (BA;US) 
Welded Joints 
Fracture analysis of welded type 304 stainless steel pipe using 
limit load and j-integral techniques, 11:35942 (RA;US) 
PLANKTON 
See also ZOOPLANKTON 


Dynamics 
Mt. St. Helens ash in lakes in the Lower Grand Coulee, 
Washington State, 11:36771 (R;US) 





PLANT GROWTH 
Measuring Methods 


PLANT GROWTH 
Measuring Methods 
Environmental productivity indices for a Chihuahuan desert 
cam plant, Agave lechuguilla, 11:36752 (J;US) 
PLANTS 


See also ALGAE 
COTTON PLANTS 
GRASS 
SEAWEEDS 


TREES 
WATER HYACINTHS 


Size bimodality in plant populations: an alternative hypothesis, 
11:36753 (J;US) 
Population Dynamics 

Size bimodality in plant populations: an alternative hypothesis, 
11:36753 (J;US) 


The effect of plants on sunspace passive solar heating, 11:35797 


See INDUSTRIAL PLANTS 


See also COLD PLASMA 
COLLISIONAL PLASMA 
EQUILIBRIUM PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 


Diffusion 
Plasma flows and radial electric field in nonaxisymmetric 
toroidal plasmas, 11:37169 (J;US) 
Atoms 


Monte Carlo neutral density calculations for a bumpy torus, 
11:37168 (J;US) 


Instability 
Rigid ballooning mode in finite-beta axisymmetric plasmas with 
diffuse pressure profiles, 11:37170 (J;US) 
Charge State 
Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 


Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 
Fields 


Plasma flows and radial electric field in nonaxisymmetric 
toroidal plasmas, 11:37169 (J;US) 
Electron Temperature 
Skin currents and compound sawteeth in tokamaks, 11:37172 
(J;US) 
Energy Losses 
Radiative power and electron cooling rates for oxygen in 
steady-state and transient plasmas at densities beyond the 
coronal limit, 11:37173 (J;US) 


jum 
Toroidally symmetric polynomial multiple solutions of the 
Vector Laplace equation, 11:37145 (J;US) 
Fokker-Planck Equation 
Radial Fokker-Planck model for plasmas confined by magnetic 
mirror fields, 11:37167 (R;US) 


Role of multistep collision processes in increasing the beam 
stopping cross section for higa energy neutral beams, 
11:37005 (J;US) 


Plasma theory and simulation. Quarterly progress report Nos. 3 
and 4, 1 July-30 December 1984, 11:37151 (R;US) 
ydrodynamics 


Skin currents and compound sawteeth in tokamaks, 11:37172 
GUS) 
Molecules 
Monte Carlo neutral density calculations for a bumpy torus, 
11:37168 (J;US) 
Neutral Atom Beam Injection 
Role of multistep collision processes in increasing the beam 
stopping cross section for high energy neutral beams, 
11:37005 (J;US) 
Plasma 


Density 
Monte Carlo neutral density calculations for a bumpy torus, 
11:37168 (J;US) 
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Plasma Expansion 
Plasma flows and radial electric field in nonaxisymmetric 
toroidal plasmas, 11:37169 (J;US) 
Plasma Pressure 
Rigid ballooning mode in finite-beta axisymmetric plasmas with 
diffuse pressure profiles, 11:37170 (J;US) 
Relaxation 
Plasma flows and radial electric field in nonaxisymmetric 
toroidal plasmas, 11:37169 (J;US) 


Self-consistent dynamo-like activity in turbulent plasmas, 
11:37159 (R;US) 
Turbulence in unmagnetized Vlasov plasmas, 11:37178 (J;GB) 
Uses 
Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 
PLASMA ACCELERATION 
Plasma accelerators, 11:36576 (R;US) 
Lasers 
Progress on laser plasma accelerators, 11:36584 (R;US) 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA DIAGNOSTICS 
Far Infrared Radiation 
Design and performance of compact vacuum-compatible 
submillimeter viewing dumps, 11:37208 (J;US) 
Remote Viewing Equipment 
Design and performance of compact vacuum-compatible 
submillimeter viewing dumps, 11:37208 (J;US) 
Thomson Scattering 
Calibration of a diffusion chain by plasma analysis, 11:37179 
(TJ;US) 
PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SHEATH 
Electrons 
Electron dynamics in one-dimensional double layers, 11:37174 
(J;GB) 
Plasma Diagnostics 
Development of a low energy neutral analyzer (LENA). Final 
report, 11:37155 (R;US) 
PLASMA WAVES 
Auroral electron acceleration by lower-hybrid waves, 11:36939 
(R;US) 
Production 
Definition study of a coordinated group of experiments to 
measure and monitor the in-situ plasma and electromagnetic 
environmert of a polar-orbiting space shuttle. Final report, 
18 February 1983-18 February 1985, 11:36929 (R;US) 
Simulation 
Plasma theory and simulation. Quarterly progress report Nos. 3 
and 4, 1 July-30 December 1984, 11:37151 (R;US) 
Wave Equations 
Plasma theory and simulation. ly progress report Nos. 3 
and 4, 1 July-30 December 1984, 11:37151 (R;US) 
PLASMIDS 


Gene Recombination 

Tn4351 transposes in Bacteroides spp. and mediates the 
integration of plasmid R751 into the Bacteroides 
chromosome, 11:36809 (J;US) 

PLASTICS INDUSTRY 

Energy Sources 
US plastics industry: role and opportunities for natural gas 

technologies. Staff report, 11:35549 (R;US) 

PLATINUM 


Chemical Reactions 
Investigation of metal/GaAs reactions by Heavy Ion 


Rutherford Backscattering Spectrometry (HIRBS), 11:36359 
(R;US) 


Chemistry and shock initiation of intermetallic reactions, 
11:36427 (R;US) 
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Electrochemical Coating 
Field ion microscope - imaging atom probe study of the 
underpotential deposition of copper on platinum, 11:36315 
(J;NL) 


Corrosion 
Photoelectrochemical investigation of electrode-electrolyte 
interfaces using ultraviolet, pulsed laser irradiation, 11:36121 
(J;US) 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
Photocurrents 
Photoelectrochemical investigation of electrode-electrolyte 
interfaces using ultraviolet, pulsed laser irradiation, 11:36121 
(J;US) 
Sorptive Properties 
tion studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 
Spectral Shift 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
X-Ray Spectra 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
PLATINUM ALLOYS 
Catalytic Effects 
Determination of the effect of metallurgical variables on the 
electrocatalytic properties of PtCr alloys, 11:36119 (RA;US) 
Structure 


Electronic structure of UPts, 11:36291 (J;US) 
PLATINUM COMPLEXES 
Absorption Spectra 


High pressure study of changes in energy and intensity of 
excitations in crystalline metal glyoximes, 11:36372 (J;US) 


Properties 
High pressure study of changes in energy and intensity of 
excitations in crystalline metal glyoximes, 11:36372 (J;US) 


High pressure study of changes in energy and intensity of 
excitations in crystalline metal glyoximes, 11:36372 (J;US) 


Technological alternatives for the conservation of strategic and 
critical minerals - cobalt, chromium, manganese, and 
platinum-group metals: a review. Information Circular/1985, 
11:36090 (R;US) 

PLT DEVICES 
Research Programs 

Princeton Plasma Physics Laboratory annual 

1, 1984-September 50, 1 1985, 11:37196 (R;US) 


Mathematical Models 
Diffusion in the stably stratified atmospheric boundary layer, 
11:36699 (R;US) 
PLUTONIUM 
Alpha Dosimetry 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 


Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Diffusion 
Diffusion of plutonium in compacted, brine-saturated bentonite, 
11:35616 (BA;US) 


Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 


Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Reduction 
Adaptation of U(IV) reductant to Savannah River Plant Purex 
processes, 11:35575 (R;US) 


PLUTONIUM 241 
Beta-Minus Decay 
Chemical dependence of low-energy beta decays as a 
contribution to resolution of 7“'Pu half-life anomaly, 
11:37105 (J;US) 
PLUTONIUM NITRATES 
Spatial Dose Distributions 
Cigarette smoke and plutonium, 11:36873 (RA;US) 
Toxicity 
Inhaled plutonium nitrate in dogs, 11:36833 (RA;US) 
PLUTONIUM OXIDES 
Calcination 
Direct plutonium oxide reduction/electrorefining interface 
program, 11:35578 (R;US) 


Low-level *°PuO: lifespan studies, 11:36835 (RA;US) 
Reduction 

Direct plutonium oxide reduction/electrorefining interface 

program, 11:35578 (R;US) 

Spatial Dose Distributions 

Cigarette smoke and plutonium, 11:36873 (RA;US) 
Toxicity 

Inhaled plutonium oxide in dogs, 11:36832 (RA;US) 
LZT 


Holography 
Holographic storage in ion-implanted, ferroelectric-phase 
PLZT ceramics, 11:36370 (R;US) 
Ion Implantation 
Holographic storage in ion-implanted, ferroelectric-phase 
PLZT ceramics, 11:36370 (R;US) 
PMMA 
Deformation 
Deformation of poly(methyl methacrylate)-poly(ethylene 
oxide) blends: a molecular characterization by small-angle 
neutron scattering, 11:36342 (R;US) 
Neutron Diffraction 
Deformation of poly(methyl methacrylate)-poly(ethylene 
oxide) blends: a molecular characterization by small-angle 
neutron scattering, 11:36342 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Test Facilities 
Dilute, dense-phase and maximum solid-gas transport. Seventh 
quarterly report, 11:35475 (R;US) 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, December 1985-February 
1986, 11:35478 (R;US) 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT POLLUTANT SOURCES 
Used for general articles when sources are not named. 
Air Pollution 
User-friendly screening model for point-source impact 
assessment, 11:36716 (R;US) 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAR CUSP 
Plasma Waves 
Definition study of a coordinated group of experiments to 
measure and monitor the in-situ plasma and electromagnetic 
environment of a polar-orbiting space shuttle. Final 
18 February 1983-18 February 1985, 11:36929 (R;US) 
POLAR REGIONS 
Plasma 
Interactions Measurement Payload for Shuttle (IMPS) 
Definition Phase study. Final report, 23 May 1983-15 
December 1984, 11:36935 (R;US) 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLLUTANTS 
Not for radioacti. mtaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Diffusion 
Cross-Appalachian tracer experiment (CAPTEX '83). Final 
report, 11:36687 (R;US) 





Ecological Concentration 
Stream sediment sampling and analysis. Final report, 11:36781 
(R;US) 
Environmental 
Remedial investigation of contaminant mobility at Naval 
Weapons Station, Concord, California. Final report, 11:36777 
(R;US) 
Long-Range Transport 
Cross-Appalachian tracer experiment (CAPTEX '83). Final 
report, 11:36687 (R;US) 
Wintertime precipitation chemistry in north Georgia, 11:36745 
(BA;US) 
Measuring Methods 
Measuring human exposure to carbon monoxide in 
Washington, DC, and Denver, Colorado during the Winter 
of 1982-1983, 11:36865 (R;US) 
POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
See also AIR POLLUTION CONTROL 
Cost Benefit Analysis 
Implicit valuation of environmental cancer by US regulatory 
agencies, 11:36087 (R;US) 
POLLUTION CONTROL EQUIPMENT 


See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 


Flue gas desulfurization, 11:35849 (P;US) 
Hood system design for capture of process fugitive particulate 
emissions. Published paper, 11:36715 (R;US) 
POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLYACETYLENES 
Conformational Changes 
Order—disorder transitions of 7-conjugated polymers in 
condensed phases. II. Model calculations, 11:36345 (J;US) 
Order-Disorder Transformations 
Order—disorder transitions of 7-conjugated polymers in 
condensed phases. II. Model calculations, 11:36345 (J;US) 
Uses 
Energy systems based on polyacetylene: rechargeable batteries 
and Schottky barrier solar cells. Final report, March 1, 1981- 
February 29, 1984, 11:36072 (R;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCRYSTALS 
Dislocations 
Kinetics of solution hardening, 11:36302 (J;US) 
Strain Aging 
Kinetics of solution hardening, 11:36302 (J;US) 
Strain Hardening 
Kinetics of solution hardening, 11:36302 (J;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Absorption 


Spectroscopy 
Picosecond spectroscopy in solutions: the excited-state 
solvation dynamics of 9,9'-bianthry] (9.9’-bianthryl), 11:36396 
(R;US) 
Air Pollution 
Spot test for polycyclic aromatic hydrocarbons, 11:36689 
(R;US) 
Deposition 
Sediment chronology and polycyclic aromatic hydrocarbon 
concentrations and fluxes in Cayuga Lake, NY, 11:36666 
(R;US) 
Emission 
Picosecond spectroscopy in solutions: the excited-state 
solvation dynamics of 9,9’-bianthryl (9.9’-bianthryl), 11:36396 
(R;US) 
Extraction 
Supercritical fluid extraction of particulate and adsorbent 
ao . Report for February 1984-January 1985, 11:36707 
;US) 
Fluorescence Spectroscopy 
Sensitized fluorescence spectrometry using solid organic 
substrate, 11:36403 (J;US) 
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Fractionation 
Supercritical fluid chromatography/supersonic jet 
spectroscopy. Progress report, February 1-April 30, 1986, 
11:36395 (R;US) 
Liquid Column Chromatography 
Sample cleanup procedure for polynuclear aromatic 
compounds in complex matrices, 11:36404 (J;US) 
Molecular Structure 
Kekule valence structures revisited. Innate degrees of freedom 
of PI-electron couplings, 11:36447 (R;US) 
Solvation 
Picosecond spectroscopy in solutions: the excited-state 
solvation dynamics of 9,9’-bianthryl (9.9’-bianthryl), 11:36396 
(R;US) 
Solvent Extraction 
Sample cleanup procedure for polynuclear aromatic 
compounds in complex matrices, 11:36404 (J;US) 
Water Pollution 
Sources, fates, and effects of aromatic hydrocarbons in the 
Alaskan marine environment with recommendations for 
monitoring strategies, 11:35530 (R;US) 
POLYCYCLIC NITRO COMPOUNDS 
Raman Spectroscopy 
Detection of nitro polynuclear aromatic compounds by 
surface Raman spectrometry, 11:36402 (J;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Deformation 
Deformation of poly(methyl methacrylate)-poly(ethylene 
oxide) blends: a molecular characterization by small-angle 
neutron scattering, 11:36342 (R;US) 
Neutron Diffraction 
Deformation of poly(methyl methacrylate)-poly(ethylene 
oxide) blends: a molecular characterization by small-angle 
neutron scattering, 11:36342 (R;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 
See also POLYTETRAFLUOROETHYLENE 
Chemisorption 
Improved adhesion of thin conformal organic films to metal 
surfaces, 11:36459 (J;US) 
Electrical Properties 
Preparation and properties of PEO complexes of divalent 
cation salts, 11:36021 (RA;US) 
Polymerization 
Improved adhesion of thin conformal organic films to metal 
surfaces, 11:36459 (J;US) 
Radiation Effects 
Effects of environment and gamma irradiation on the 
mechanical properties of high density polyethylene 
(Construction material for LLW high-integrity containers), 
11:36344 (R;US) 
POLY(SOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERIZATION 
Statistical Mechanics 
Equilibrium ring formation in polymer solutions, 11:36451 
(J;US) 
POLYMERS 
See also ORGANIC POLYMERS 
Adhesion 
Chemisorption mechanism and effect of polyacrylic acid on the 
improvement in bond durability of zinc phosphate-to- 
polymer adhesive joints, 11:36347 (R;US) 
Decomposition 
Molecular size studies of degraded fracturing fluid polymers, 
11:35515 (BA;US) 
Doped Materials 
EPR study of polarons in a conducting polymer with 
nondegenerate ground states: AsF; complexes of poly(p- 
phenylene), 11:36437 (J;GB) 
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Electric Conductivity 


Chemically modified electrodes and related solution chemistry. 


Technical progress report, January 1, 1984-July 1, 1986, 
11:36458 (R;US) 
Graphitization 
X-ray scattering studies of graphite fibers, 11:36371 (J;US) 
Molecular Weight 

Molecular size studies of degraded fracturing fluid polymers, 

11:35515 (BA;US) 
Rock-Filuid Interactions 

A study of the reduction of brine permeability in Berea 
sandstone using the aluminum citrate process, 11:35512 
(BA;US) 

Permeability modification using aluminum citrate/polymer 
treatments: Mechanisms of permeability reduction in 
sandpacks, 11:35511 (BA;US) 

POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYOLEFINS 


See also POLYETHYLENES 
POLYSTYRENE 


Degradation of polyolefins used in Exxon’s zinc-bromine 
battery, 11:36050 (RA;US) 
POLYSTYRENE 
Electron Transfer 
Transient storage of photochemically produced oxidative and 
reductive equivalents in soluble redox polymers, 11:36463 
(J;US) 


Transient storage of photochemically produced oxidative and 
reductive equivalents in soluble redox polymers, 11:36463 
(J;US) 


Transient storage of photochemically produced oxidative and 
reductive equivalents in soluble redox polymers, 11:36463 
(J;US) 

POLYTETRAFLUOROETHYLENE 
See also TEFLON 


e Properties 
Sorption of benzene and toluene by poly(tetrafluoroethylene) 
during headspace analysis, 11:36407 (J;US) 
POLYTETRAOXANE 


See HETEROCYCLIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 


POLYTHENE 


See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POLYURETHANES 
Foams 
Experimental polyurethane foam (PUF) roofing systems. III. 
Naval Station, Roosevelt Roads, Puerto Rico, and Naval 
Facility, Cape Hatteras, North Carolina. Interim report, 
September 1978-March 1984, 11:36127 (R;US) 
Thermal Testing 
High temperature testing of structurally damaged impact and 
puncture package protection systems , 11:36507 (R;US) 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POPULATION DYNAMICS 
Mathematical Models 
Size bimodality in plant populations: an alternative hypothesis, 
11:36753 (J;US) 
POROUS MATERIALS 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 
Mathematical Models ‘ 
Well test performance and analysis of gas wells completed in 
non-continuous lenticular formations. Final report, 11:35550 
(R;US) 


POWDERS 
Structural Chemical Analysis 


Permeability 
Well test performance and analysis of gas wells completed in 
non-continuous lenticular formations. Final report, 11:35550 
(R;US) 
PORPHYRINS 
Catalytic Effects 
Catalytic hydrogenation of carbon monoxide. Progress report, 
September 15, 1985-September 14, 1986, 11:36415 (R;US) 
PORPOISES 
See CETACEANS 
PORTLAND CEMENT 
Production 
Performance of lime-soda sinter process residue in the 
manufacture of sulfate-resistant portland cement, 11:36185 
(R;US) 
PORTS 
See HARBORS 
PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
Chemical Effluents 
On-site effluent toxicity studies at the Goodyear Atomic 
Corporation. Final report, 11:35610 (R;US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Chemical Effluents 
On-site effluent toxicity studies at the Goodyear Atomic 
Corporation. Final report, 11:35610 (R;US) 


Hydrogeologic site evaluation of the Department of Energy, 
Portsmouth Uranium Enrichment Facility. Final report. 
Volume I, 11:36795 (R;US) 

Hydrology 

Hydrogeologic site evaluation of the Department of Energy, 
Portsmouth Uranium Enrichment Facility. Final report. 
Volume I, 11:36795 (R;US) 

Site Surveys 

Stream sediment sampling and analysis. Final report, 11:36781 

(R;US) 
PORTSMOUTH PLANT 


See PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 


POSITIVE IONS 
See CATIONS 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Biochemical Reaction Kinetics 
Model for the kinetics of potassium in healthy humans, 
11:36805 (J;GB) 
POTASSIUM 40 
Toxicity 
Biological effects of background radiation: mutagenicity of 
40K, 11:36841 (J;US) 
POTASSIUM CARBONATES 
Catalytic Effects 
Production of hydrogen from low-rank coal, 11:35633 (R;US) 
Reactions 


Carbon-catalyzed exchange between carbon dioxide and 
potassium carbonate at 500-1000 K, 11:36439 (J;GB) 
Corrosive Effects 
Corrosion of iron in molten carbonates at 650°C, 11:36250 
(R;US) 


POTASSIUM CHLORIDES 


Diffusion. 
Transport in aqueous battery systems, 11:36064 (RA;US) 
POTASSIUM PHOSPHATES 
Nonlinear Optics 
Efficient second-harmonic generation in KTP crystals, 
11:36385 (J;US) 
Refractivity 
Sellmeier constants and related data for KTP, 11:37135 (R;US) 
POWDERS 
Impact Tests 
Performance of pi istive carbon sensors in contact with 
porous materials, 11:36373 (J;US) 
Structural Chemical Analysis 
Synthesis of amorphous Ni-Ti alloy powders by mechanical 
alloying, 11:36311 (J;NL) 
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Synthesis 


Synthesis Review of electric utility loss-of-load probability in 1979. 
Synthesis of amorphous Ni-Ti alloy powders by mechanical Volume 1, 11:36103 (R;US) 
alloying, 11:36311 (J;NL) Research Programs 
POWER DEMAND Eighth annual Program Information Notice. Electric Energy 
Forecasting Systems Program, 11:35850 (R;US) 
Long range forecast of power demands on the Baltimore Gas POWER TRANSMISSION LINES 
and Electric Company system. Volume 1, 11:36108 (R;US) Electrical Insulators 
Long-range forecast of power demands on the Baltimore Gas HVDC transmission line insulator performance, 11:35852 
and Electric Company system. Volume 2. Documentation (R;US) 
manual, 11:36109 (R;US) ; 


WER DISTRIB STEMS PRECIPITATION 
"ene —— In chemical processes only; see also ATMOSPHERIC 


Eighth annual Program Information Notice. Electric Energy PRECIPITATIONS and CHARGED-PARTICLE 
Systems Program, 11:35850 (R;US) PRECIPITATION. 


Programs Chemical Reactors 
Eighth annual Program Information Notice. Electric Energy Mixing and solid suspension in a stirred precipitator, 11:35576 
Systems Program, 11:35850 (R;US) (R;US) 
POWER POOLS PRECIPITATIONS (ATMOSPHERIC) 
See INTERCONNECTED POWER SYSTEMS See ATMOSPHERIC PRECIPITATIONS 
POWER REACTORS PRECURSORS (DELAYED NEUTRON) 
See also ARKANSAS-2 REACTOR See DELAYED NEUTRON PRECURSORS 
a oees iicien PRECURSORS (DELAYED NEUTRONS) 
cuINCH ave BREEDER REACTOR ee a ———— PRECURSORS 
DAVIS BESSE-3 REACTOR Epidemiology 
DRESDEN-2 REACTOR Evaluation of some reports on risks to health from exposure to 
a ar ner neierie coal-tar-based wood preservatives, 11:36824 (R;US) 
OLKILUOTO REACTOR Health Hazards 


PEACH BOTTOM-2 REACTOR ; ‘ 
PRACH BOTTOM-3 REACTOR Evaluation of some reports on risks to health from exposure to 


SEABROOK-I REACTOR coal-tar-based wood preservatives, 11:36824 (R;US) 


SEABROOK-2 REACTOR PRESSURE EFFECTS 
SNR REACTOR 


Research Programs 
SNR-2 REACTOR 
SPACE POWER REACTORS Energy and Technology Review, 11:36237 (R;US) 
SURRY-2 REACTOR PRESSURE (VAPOR) 
THREE MILE ISLAND-2 REACTOR Set VAPOR PRESSURE 
PRESSURE VESSELS 
Acoustic Emission Testing 


i: omit bf seleess of cadtoissclides and guasestion ye ope: on-line contin onnsios monitoring of cracks in 
hanistic model : : ‘ ystems, 11:35953 (RA;US) 
of aerosols during reactor core melt interactions with Annealing 
concrete, 11:35988 (BA;US) Radiation sensitivity and annealin; eter studies, 11:35936 
Baw Ultimate Safe (U.S.) Reactor, 11:35974 (BA;US) (RA:US) y cea tin e ; 
A mechanistic model of release of radionuclides and generation Cladding z E 
of aerosols during reactor core melt interactions with cao cladding separate effects studies, 11:35934 
concrete, 11:35988 (BA;US) ok 
SAFT-UT for stainless steel pipe inspection, 11:35907 (BA;US) Development of a viscoplastic dynamic fracture mechanics 
Seismic analysis response factors and design margins of piping treatment for crack arrest predictions in a PTS event, 
systems, 11:35998 (BA;US) 11:35932 (RA;US) 

Reactor Cooling Systems Elastodynamic fracture analysis of large crack-arrest 
SAFT-UT for stainless steel pipe inspection, 11:35907 (BA;US) experiments, 11:35931 (RA;US) 

Reactor Materials HSST crack-arrest studies overview, 11:35929 (RA;US) 
SAFT-UT for stainless steel pipe inspection, 11:35907 (BA;US) Pressurized-thermal-shock experiments: PTSE-1 results and 
UT equipment interaction studies, 11:35906 (BA;US) PTSE-2 plans, 11:35933 (RA;US) 

Reactor Safety Reactor vessel cladding separate effects studies, 11:35934 
The Ultimate Safe (U.S.) Reactor, 11:35974 (BA;US) (RA;US) 

POWER SUPPLIES Role of crack arrest in the evaluation of PWR pressure vessel 
See also PHOTOVOLTAIC POWER SUPPLIES integrity during PTS transients, 11:35877 (J;GB) 
— Wide plate crack arrest testing, 11:35930 (RA;US) 
‘“mtimionam«:, Review of PWR-related thermal-shock studies, 11:35921 

Life-Cycle Cost (R;US) 

Evaluation of target power supplies for krypton storage in Ductility ee s . 
sputter-deposited metals, 11:35577 (R;US) Radiation sensitivity and annealing parameter studies, 11:35936 

Performance Testing (RA;US) 

Evaluation of target power supplies for krypton storage in Fracture Properties 

sputter-deposited metals, 11:35577 (R;US) Irradiation effects in low-alloy reactor pressure vessel steels 
POWER SYSTEMS (Heavy-Section Steel Technology program series 4 and 5), 

Includes electric power networks with associated generating and 11:35935 (RA;US) 

transmission facilities. In-Service Inspection 
See also INTERCONNECTED POWER SYSTEMS Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) 

Eighth annual Program Information Notice. Electric Energy Progress for on-line acoustic emission monitoring of cracks in 

Systems Program, 11:35850 (R;US) reactor systems, 11:35953 (RA;US) 
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Irradiation 
Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:35935 (RA;US) 
Radiation sensitivity and annealing parameter studies, 11:35936 
(RA;US) 
Materials 
Design of low alloy steels for thick walled pressure vessels. 
Final technical report, February 1, 1980-May 30, 1985, 
11:36275 (R;US) 
Fossil energy materials program implementation plan for fiscal 
years 1986 through 1990, 11:35394 (R;US) 
Mechanical Properties 
Design of low alloy steels for thick walled pressure vessels. 
Final technical report, February 1, 1980-May 30, 1985, 
11:36275 (R;US) 
Neutron Dosimetry 
Cavity monitoring of pressure vessels, 11:35938 (RA;US) 
LWR-PV surveillance dosimetry improvement program 
overview, 11:35937 (RA;US) 
On-Line Measurement Systems 
Water-level and fuel-failure external monitoring, 11:35912 
(BA;US) 
Strain Hardening 
Slideline verification for multilayer pressure vessel and piping 
analysis including strain hardening, 11:35905 (BA;US) 
Stresses 
Slideline verification for multilayer pressure vessel and piping 
analysis including strain hardening, 11:35905 (BA;US) 
Thermal Shock 
Development of a viscoplastic dynamic fracture mechanics 
treatment for crack arrest predictions in a PTS event, 
11:35932 (RA;US) 
Elastodynamic fracture analysis of large crack-arrest 
experiments, 11:35931 (RA;US) 
HSST crack-arrest studies overview, 11:35929 (RA;US) 
Pressurized-thermal-shock experiments: PTSE-1 results and 
PTSE-2 plans, 11:35933 (RA;US) 
Reactor vessel cladding separate effects studies, 11:35934 
(RA;US) 
Review of PWR-related thermal-shock studies, 11:35921 
(R;US) 
Wide plate crack arrest testing, 11:35930 (RA;US) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
Prior to June 1979, CHARGES was used. 
See also TIME-OF-USE PRICING 
Forecasting 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 


Pricing Regulations 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
PRIMARY BATTERIES 
Reliability 


Lithium ambient-temperature battery reliability program, May 
1983-April 1985, 11:36075 (R;US) 
PRIMARY COOLANT CIRCUITS 
Acoustic Emission Testing 
Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:35953 (RA;US) 


Simulation 
RELAPS/MOD 2 pressurizer modeling, 11:36006 (BA;US) 
Heat Transfer 
Flow visualization experiment on hot-leg U-bend two-phase 
natural circulation phenomena, 11:35970 (R;US) 
In-Service Inspection 
Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) 
Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:35953 (RA;US) 
Loss of Coolant 
Primary coolant pump measurement for ICC trend analysis, 
11:36004 (BA;US) 


PROPELLANTS 
Computerized S!mulation 


Pipes 
Theoretical investigation of pipe fracture: a summary. Final 
report, 11:35874 (R;US) 


Primary coolant pump measurement for ICC trend analysis, 
11:36004 (BA;US) 
Two-Phase Flow 
Flow visualization experiment on hot-leg U-bend two-phase 
natural circulation phenomena, 11:35970 (R;US) 
Water Chemistry 
Uniqueness of boiling water reactor primary water chemistry. 
Final report, October 1985-March 1986, 11:35860 (R;US) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS HEAT 
Uses 
Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCER GAS 
130 to 140 Btu/ft*. 
Combustion Products 
Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 
PRODUCTION 
Forecasting 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
PRODUCTION (BEAM) 
See BEAM PRODUCTION 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTIVITY 
Measuring Methods 
Environmental productivity indices for a Chihuahuan desert 
cam plant, Agave lechuguilla, 11:36752 (J;US) 
PROGRAMMING LANGUAGES 
See also ADA 
Standard generalized markup language: a technique for 
document interchange, 11:37255 (R;US) 
Variations 
Semi-applicative programming. Examples of context-free 
recognizers. Technical report, 11:37223 (R;US) 
PROJECT (UPSHOT) 
See UPSHOT PROJECT 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROMPT ELECTRONS 
Particle Production 
Prompt electron production from the DELCO detector at the- 
SLAC storage ring PEP, 11:37037 (J;US) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
1-PROPANOL 
See PROPANOLS 
2-PROPANOL 
See PROPANOLS 
PROPANOLS 


Photolysis 
Flash-photolytic study of the kinetics and mechanism of the 
reduction of halocobaloximes by 1-hydroxy-1-methylethyl 
radicals, 11:36462 (J;US) 
PROPANONE 
See ACETONE 
PROPELLANTS 
Chemical Properties 
Properties of aircraft fuels and related materials. Final report, 
15 February 1982-31 January 1985, 11:35516 (R;US) 
Combustion Kinetics 
Combustion of four composite propellants at subatmospheric 
pressures, 11:36477 (R;NL) 
Computerized Simulation 
Analysis of Deflagration to Detonation Transition in high- 
energy solid propellants, 11:36478 (J;US) 





Detonations 

Analysis of Deflagration to Detonation Transition in high- 
energy solid propellants, 11:36478 (J;US) 
Properties 


Properties of aircraft fuels and related materials. Final 
15 February 1982-31 January 1985, 11:35516 (R;US) 


See MECHANICAL PROPER: IES 
PROPPING AGENTS 
Performance Testing 
research on materials for the 
DOE/MWX (Multiwell Experiment), 11:35552 (RA;US) 
PROPULSION SYSTEMS 


Efficiency 
Advanced propulsor design studies. Final report, 11:36174 
(R;US) 
Steam Turbines 
Microcomputer-based part-power heat-balance program for 
commercial marine steam-turbine propulsion plants. Volume 
1. Executive summary, 11:36177 (R;US) 
a based part-power heat-balance program for 
commercial marine steam-turbine propulsion plants. Volume 
2. User’s guide, 11:36178 (R;US) 
PROPYL ALCOHOLS 
See PROPANOLS 
PROPYLENE 
Chemical Preparation 
Surface properties of offretite and ZSM-34 zeolites, 11:35648 
(BA;US) 


Screening 
Mutagenic activity of the products of ozone reaction with 
propylene in the presence and absence of nitrogen dioxide, 
11:36820 (R;US) 
PROTACTINIUM 231 
Toxicity 
Toxicity of thorium cycle nuclides, 11:36837 (RA;US) 
PROTECTION (CORROSION) 
See CORROSION PROTECTION 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Chemical Composition 
report for the period ending March 31, 1986, 11:35428 
(R;US) 


Surface Gasification Materials Program semiannual progress 
report for the period ending March 31, 1986, 11:35428 
(R;US) 

Thickness 
report for the period ending March 31, 1986, 11:35428 
(R;US) 


Helical 


Poiarizabilities for light scattering from chiral particles, 
11:36803 (J;US) 


Scattering 
Polarizabilities for light scattering from chiral particles, 
11:36803 (J;US) 


Polarizabilities for light scattering from chiral particles, 
11:36803 (J;US) 
PROTON DOSIMETRY 
Calculations 
Proton and alpha-particle track structure and microdosemetry, 
11:36624 (BA;US) 
Particle Tracks 
Proton and alpha-particle track structure and microdosemetry, 


Spin transfer in *Li(p vector,n vector) and 7Li(p vector,n 
vector) at 800 MeV, 11:37095 (J;NL) 
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Elastic Scattering 
Sensitivity of p/sub pol/+A/sub pol/ elastic spin observables 
to relativistic aspects of nuclear structure, 11:37093 (J;US) 
PROTON-ANTIPROTON INTERACTIONS 
Inclusive Interactions 
Polarization of A’s and Lambda-bar 's in pp, p-barp, and K™ p 
interactions at 176 GeV/c, 11:37035 (J;US) 
Particle Production 
Observation of the intermediate vector bosons W*~ and Z° in 
proton-antiproton collisions at 546 GeV center of mass 
energy. UA2 experiment, 11:37021 (R;FR;In French) 
PROTON-PROTON INTERACTIONS 
Inclusive Interactions 
Polarization of A’s and Lambda-bar 's in pp, p-barp, and K~ p 
interactions at 176 GeV/c, 11:37035 (J;US) 
PSI RESONANCES 
Hadronic Particle Decay 
Quark mass effects in psi + B anti-B decays, 11:37049 (R;FR) 
Radiative Decay 
What psi — yyV can teach us about gluons and quarks, 
11: '37050 (R;GB) 
PTFE 
See POLYTETRAFLUOROETHYLENE 
PUBLIC BUILDINGS 
Energy Conservation 
Financing energy conservation in municipal and non-profit 
institutional buildings. Technical progress report, February- 
April 1986, 11:36139 (R;US) 
Swimming Pools 
Corrosion of heat-recovery exchangers in swimming-pool-hall 
ventilation systems. Research report, 11:36154 (R;US) 
PUBLIC HEALTH 
Acid deposition, trace contaminants, and their indirect human 
health effects: research needs, 11:36724 (R;US) 
Hazardous Materials 
Observational batteries and motor activity, 11:36823 (R;US) 
PULMONARY LAVAGE 
See LUNGS 


See SLURRIES 
PULSATIONS 
Computer Codes 
Development of computer programs and related software for 
the detection and analysis of Pi2 pulsations recorded at 
ground based stations. Final report, 2 March 1982-2 
September 1985, 11:36936 (R;US) 
PULSE SHAPERS 
Computer Codes 
Pulse forming network design program for linear and time- 
varying loads for the IBM personal computer, 11:36556 
(R;US) 
PULSE STRETCHERS 
See PULSE SHAPERS 
PULSED BEAM DEFLECTORS 
See BEAM PULSERS 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
Seismic Effects 
Large sodium pump coastdown during an earthquake, 11:35991 
(BA;US) 
Nonlinear seismic analysis of a large sodium pump, 11:35990 
(BA;US) 
Void Fraction 
Primary coolant pump measurement for ICC trend analysis, 
11:36004 (BA;US) 
PUREX PROCESS 
Reducing 


Agents 
Adaptation of U(IV) reductant to Savannah River Plant Purex 
processes, 11:35575 (R;US) 

PURITY 

See IMPURITIES 
PWR TYPE REACTORS 

See also ARKANSAS-2 REACTOR 

BYRON-1 REACTOR 


BYRON-2 REACTOR 
DAVIS BESSE-1 REACTOR 
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DAVIS BESSE-2 REACTOR 

DAVIS BESSE-3 REACTOR 
SEABROOK-1 REACTOR 
SEABROOK-2 REACTOR 

SURRY-2 REACTOR 

THREE MILE ISLAND-2 REACTOR 
VOGTLE-1 REACTOR 

VOGTLE-2 REACTOR 

ZION-1 REACTOR 


Containment Systems 
ESF collection effectiveness: A study in fine particle dynamics, 
11:35986 (BA;US) 
Failure mechanisms of LWR. steel containment buildings 
subject to severe accident loadings, 11:35862 (R;US) 
Leakage potential through mechanical penetrations in a severe 
accident environment, 11:35863 (R;US) 
Program plan for the investigation of vent-filtered containment 
conceptual designs for light water reactors, 11:35955 (R;US) 
Review of the severe accident risk reduction program 
(SARRP) containment event trees, 11:35968 (R;US) 
Engineered Safety Systems 
Operational safety reliability program approach with 
recommendations for further development and evaluation, 
11:35967 (R;US) 
Fuel Assemblies 
Evaluation of a PWR assembly subjected to air-storage, 
11:35601 (R;US) 
Fuel Cycle 
Benefit of extended burnup in fuel cycle cost, 11:35864 (R;US) 
Fuel Elements 
In-reactor corrosion data on Fragema fuel, 11:35868 (R;FR) 
Fuel Rods 
Investigation of water-logged spent fuel rods under dry storage 
conditions, 11:35602 (R;US) 
Ice Condensers 
ESF collection effectiveness: A study in fine particle dynamics, 
11:35986 (BA;US) 
In-Service Inspection 
Development and validation of a real-time SAFT-UT system 
for inservice inspection of LWRs, 11:35951 (RA;US) 
Leak Detectors 
NDE of stainless steel and on-line leak monitoring of LWRs, 
11:35952 (RA;US) 
Loss of Coolant 
De-entrainment phenomena on vertical tubes in droplet cross 
flow, 11:35956 (R;US) 
Parametric study on rewetting velocities obtained with a two- 
dimensional heat conduction code, 11:35866 (J;NL) 
Performance 
Disparities in nuclear power plant performance in the United 
States and the Federal Republic of Germany, 11:35858 
(R;US) 


Aging degradation of cast stainless steel, 11:35946 (RA;US) 

Degraded piping program - phase II progress, 11:35939 
(RA;US) 

NDE of stainless steel and on-line leak monitoring of LWRs, 
11:35952 (RA;US) 

Piping fracture mechanics data base, 11:35943 (RA;US) 

Piping research in Japan, 11:35941 (RA;US) 

Pressure Vessels 

Cavity monitoring of pressure vessels, 11:35938 (RA;US) 

Development of a viscoplastic dynamic fracture mechanics 
treatment for crack arrest predictions in a PTS event, 
11:35932 (RA;US) 

Elastodynamic fracture analysis of large crack-arrest 
experiments, 11:35931 (RA;US) 

HSST crack-arrest studies overview, 11:35929 (RA;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:35935 (RA;US) 

LWR-PV surveillance dosimetry improvement program 
overview, 11:35937 (RA;US) 

Pressurized-thermal-shock experiments: PTSE-1 results and 
PTSE-2 plans, 11:35933 (RA;US) 

Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:35953 (RA;US) 


PWR TYPE REACTORS 
Reactor Safety 


Radiation sensitivity and annealing parameter studies, 11:35936 
(RA;US) 

Reactor vessel cladding separate effects studies, 11:35934 
(RA;US) 

Review of PWR-related thermal-shock studies, 11:35921 
(R;US) 

Role of crack arrest in the evaluation of PWR pressure vessel 
integrity during PTS transients, 11:35877 (J;GB) 

Wide plate crack arrest testing, 11:35930 (RA;US) 

Pressurizers 
RELAPS/MOD 2 pressurizer modeling, 11:36006 (BA;US) 
Primary Coolant Circuits 

Flow visualization experiment on hot-leg U-bend two-phase 
natural circulation phenomena, 11:35970 (R;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) 

Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:35953 (RA;US) 

RELAPS/MOD 2 pressurizer modeling, 11:36006 (BA;US) 

Theoretical investigation of pipe fracture: a summary. Final 
report, 11:35874 (R;US) 

Radioisotopes 
Iodine spiking. Final report, 11:35856 (R;US) 
Reactor Accidents 

ESF collection effectiveness: A study in fine particle dynamics, 

11:35986 (BA;US) 
Reactor Cores 

De-entrainment phenomena on vertical tubes in droplet cross 
flow, 11:35956 (R;US) 

Iodine spiking. Final report, 11:35856 (R;US) 

Reactor Materials 

EPRI database for environmentally assisted cracking 
(EDEAC), 11:35854 (R;US) 

Predicted irradiation effects on alloy aging kinetics, 11:35861 
(R;US) 

Reactor Operation 

Operational safety reliability program approach with 
recommendations for further development and evaluation, 
11:35967 (R;US) 

Reactor Safety 

Aging degradation of cast stainless steel, 11:35946 (RA;US) 

Cavity monitoring of pressure vessels, 11:35938 (RA;US) 

Degraded piping program - phase II progress, 11:35939 
(RA;US) 

Development of a viscoplastic dynamic fracture mechanics 
treatment for crack arrest predictions in a PTS event, 
11:35932 (RA;US) 

Development and validation of a real-time SAFT-UT system 
for inservice inspection of LWRs, 11:35951 (RA;US) 

Elastodynamic fracture analysis of large crack-arrest 
experiments, 11:35931 (RA;US) 

HSST crack-arrest studies overview, -11:35929 (RA;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 11:35950 (RA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:35935 (RA;US) 

LWR-PV surveillance dosimetry improvement program 
overview, 11:35937 (RA;US) 

NDE of stainless steel and on-line leak monitoring of LWRs, 
11:35952 (RA;US) 

Piping fracture mechanics data base, 11:35943 (RA;US) 

Piping research in Japan, 11:35941 (RA;US) 

Pressurized-thermal-shock experiments: PTSE-1 results and 
PTSE-2 plans, 11:35933 (RA;US) 

Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:35953 (RA;US) 

Radiation sensitivity and annealing parameter studies, 11:35936 
(RA;US) 

Reactor vessel cladding separate effects studies, 11:35934 
(RA;US) 

Steam generator tube vibration study, 11:35948 (RA;US) 

Stress corrosion cracking of Inconel 600 steam generator 
tubing in primary water and related conditions, 11:35949 
(RA;US) 

Wide plate crack arrest testing, 11:35930 (RA;US) 
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Reactor Safety Experiments 


Reactor Safety Experiments 
Flow visualization experiment on hot-leg U-bend two-phase 
natural circulation phenomena, 11:35970 (R;US) 


Review of light water reactor regulatory requirements. 
Assessment of selected regulatory requirements that may 
have marginal importance to risk. Volume 2, 11:35859 
(R;US) 

Risk Assessment 

Review of the severe accident risk reduction program 

(SARRP) containment event trees, 11:35968 (R;US) 
Safety 

Operational safety reliability program approach with 
recommendations for further development and evaluation, 
11:35967 (R;US) 

Coolant 


1983 workshop on secondary-side stress corrosion cracking and 
intergranular corrosion of PWR steam generator tubing: 
proceedings, 11:35871 (R;US) 

High-sensitivity dissolved-gas monitoring system with 
applications for PWR secondary-side chemistry, 11:35873 
(R;US) 

Steam Generators 

Evaluation of surface modification techniques for PWR steam 

channel heads. Final report, 11:35875 (R;US) 

Field application of eddy-current data processing, 11:35869 
(R;FR) 

Return of hideout chemicals in PWR steam generators during 
power and temperature reductions. Final report, 11:35872 
(R;US) 

Steam generator tube vibration study, 11:35948 (RA;US) 

Stress corrosion cracking of Inconel 600 steam generator 
tubing in primary water and related conditions, 11:35949 
(RA;US) 

Temperature Gradients 

REMIX: a computer program for temperature transients due to 
high pressure injection after interruption of natural 
circulation, 11:35959 (R;US) 


RELAPS5/MOD 2 pressurizer modeling, 11:36006 (BA;US) 
PYRENE 
Combustion Properties 
Determination of flame temperature using the anomalous 
fluorescence of pyrene, 11:36399 (J;US) 


Determination of flame temperature using the anomalous 
fluorescence of pyrene, 11:36399 (J;US) 
PYRITE 
Density 
Computed tomography of coals. Quarterly technical progress 
report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 


See PYRITE 
PYROLYSIS 
Calculations 
Mathematical modelling of an entrained-flow coal pyrolysis 
reactor, 11:35427 (R;DE;In German) 
Simulation 
Mathematical of an entrained-flow coal pyrolysis 
reactor, 11:35427 (R;DE;In German) 
Mathematical Models 
Mathematical modelling of an entrained-flow coal pyrolysis 
reactor, 11:35427 (R;DE;In German) 
PYROLYSIS PRODUCTS 


See also CHARS 
PYROLYTIC GASES 
PYROLYTIC OILS 


Chemical Feedstocks 
Contributions to the use of pyrolysis products and coal oil as 
chemical feedstocks: Tenside precursors via Friedel-crafts 
alkylation, 11:36449 (R;DE;In German) 
Supercritical Gas Extraction 
Enhanced coal liquefaction by pyrolysis in supercritical-fluids. 
Quarterly report, October-December 1985, 11:35418 (R;US) 
Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, January-March 1986, 11:35417 (R;US) 
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Uses 
Contributions to the use of pyrolysis products and coal oil as 
chemical feedstocks: Tenside precursors via Friedel-crafts 
alkylation, 11:36449 (R;DE;In German) 
PYROLYTIC GASES 
Chemical Reaction Yield 
Studies toward improved techniques for gasifying coal. Final 
report, June 1, 1980-September 30, 1984, 11:35405 (R;US) 


Studies toward improved techniques for gasifying coal. Final 
report, June 1, 1980-September 30, 1984, 11:35405 (R;US) 


Studies toward improved techniques for gasifying coal. Final 
report, June 1, 1980-September 30, 1984, 11:35405 (R;US) 
PYROLYTIC OILS 
Molecular Weight 
Steam pretreatment of subbituminous coal. Final report, 
11:35480 (R;US) 
Yields 
Steam pretreatment of subbituminous coal. Final report, 
11:35480 (R;US) 
PYRROLES 


See also INDOLES 
Chemical Reactions 
Mechanisms of syncrude/synfuel degradation. Third annual 
report, October 1, 1983-September 30, 1984 (2,5- 
dimethylpyrrole), 11:35568 (R;US) 


Mechanisms cf syncrude/synfuel degradation. Third annual 
report, October 1, 1983-September 30, 1984 (2,5- 
dimethylpyrrole), 11:35568 (R;US) 


Mechanisms of syncrude/synfuel degradation. Third annual 
report, October 1, 1983-September 30, 1984 (2,5- 
dimethylpyrrole), 11:35568 (R;US) 

PYRUVIC ACID 


Infrared diode laser probes of photofragmentation products: 
bending excitation in COz produced by excimer laser 
photolysis of pyruvic acid, 11:36466 (J;NL) 


Q 


QUANTUM CHROMODYNAMICS 
Helicity 
Amplitude for n-gluon scattering, 11:37070 (J;US) 
Lattice Field Theory 
Phase transitions: the lattice QCD approach, 11:37064 (R;US) 
Phase Transformations 
Phase transitions: the lattice QCD approach, 11:37064 (R;US) 
Stochastic Processes 
Perturbative analysis of the QCD, maps, 11:37081 (J; NL) 
QUANTUM ELECTRODYNAMICS 
Chiral Symmetry 
Spontaneous chiral-s 
QED, 11:37068 (J;US) 
Symmetry Breaking 
Spontaneous chiral-symmetry breaking in three-dimensional 
QED, 11:37068 (J;US) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
Invariance Principles 
Normalization invariance in quantum field theories, 11:37073 
(J;US) 
QUANTUM MECHANICS 
Integrals 


seshing in threo-dimensionsl 


Connection between Fourier coefficient and Discretized 
Cartesian path integration, 11:36959 (J;US) 
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Invariance Principles 
Exact invariants in resonance form for time-dependent 
potentials, 11:37142 (J;NL) 
Resonance 
Exact invariants in resonance form for time-dependent 
potentials, 11:37142 (J;NL) 
Unitarity 
Resolution of the operator-ordering problem by the method of 
finite elements, 11:37138 (J;US) 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Color Model 
Color response and color transport in a quark-gluon plasma, 
11:37042 (R;US) 


Properties 
Critical behavior near deconfinement, 11:37069 (J;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 


A hypothetical bound state of quark and antiquark. 
Particle Production 


Cosmic production of quarkonium?, 11:37054 (J;US) 
QUARKS 
Composite Models 
Some crucial predictions of compositeness for the experiments 
at 100-GeV e* e™ colliders, 11:37053 (J;US) 
QUARTZ 
Crystal Defects 
Electrical measurements on alpha-quartz crystals. Final 
technical report, November 1981-December 1984, 11:36317 
(R;US) 
Density 
Computed tomography of coals. Quarterly technical progress 
report No. 10, January 1-March 31, 1985, 11:35443 (R;US) 


Quartz dust sources during overburden drilling at surface coal 
mines. Information Circular/1985, 11:35498 (R;US) 
Flotation 
Characterization of coal surfaces. Technical progress report, 21 
February-20 May 1986 (Wax coated particles), 11:35476 
(R;US) 
Physical Radiation Effects 
Electrical measurements on alpha-quartz crystals. Final 
technical report, November 1981-December 1984, 11:36317 
(R;US) 
Surface Properties 
Detection of nitro polynuclear aromatic compounds by 
surface-enhanced Raman spectrometry, 11:36402 (J;US) 
QUINOLINES 
Solvent Properties 
Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 


RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
GEIGER-MUELLER COUNTERS 
NEUTRON DETECTORS 
RADIOMETERS 
SCINTILLATION COUNTERS 
STREAK CAMERAS 
SUPERCONDUCTING COLLOID DETECTORS 


Calibration 
Automated source wells for instrument calibration, 11:36619 
(BA;US) 


Computerized Control Systems 
Smart instrumentation development at Los Alamos, 11:36620 
(BA;US) 


Myocardial perfusion scintigraphy using a new technique, the 
mesh chamber. Final report, September 1, 1978-August 31, 
1985, 11:36606 (R;US) 
Operation 
Analysis of the Army Materiel Command radiation-protection 
program. Final report, 11:37120 (R;US) 
Performance Testing 
Myocardial perfusion scintigraphy using a new technique, the 
mesh chamber. Final report, September 1, 1978-August 31, 
1985, 11:36606 (R;US) 
Repair 
Comparison of efficiency and cost-effectiveness of Radiac 
repair facilities. Master's thesis, 11:36601 (R;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Computerized Simulation 
EXCOMP: an exposure comparison methodology, 11:35621 
(R;US) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Biochemical Reaction Kinetics 
Thromboxane-mediated injury following radiation. Annual 
summery report, 15 January-1 September 1984, 11:36827 
(R;US) 
RADIATION MONITORS 
See also SURVEY MONITORS 
Computerized Control Systems 
Health physics applications of nuclear safeguards radiation 
monitors, 11:36618 (BA;US) 
Repair 
Comparison of efficiency and cost-effectiveness of Radiac 
repair facilities. Master’s thesis, 11:36601 (R;US) 
RADIATION PROTECTION 
Health physics applications of nuclear safeguards radiation 
monitors, 11:36618 (BA;US) 
Data Analysis 
Analysis of the Army Materiel Command radiation-protection 
program. Final report, 11:37120 (R;US) 
Dosemeters 
Automated testing of health physics instruments, 11:36625 
(BA;US) 
Research Programs 
Data base on nuclear power plant dose reduction research 
projects, 11:35966 (R;US) 


Analysis of the Army Materiel Command radiation-protection 
program. Final report, 11:37120 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA. 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 
See also GAMMA SOURCES 
Performance 
Electrothermal vaporization for sample introduction into a 
three-electrode direct current argon plasma, 11:36408 (J;US) 
Stimulated Emission 
Demonstration of the feasibility of the tuning and stimulation 
of nuclear radiation. Annual summary report, 1 January-31 
December 1985, 11:37086 (R;US) 
Tuning 
Demonstration of the feasibility of the tuning and stimulation 
of nuclear radiation. Annual summary report, 1 January-31 
December 1985, 11:37086 (R;US) 
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RADIATION TRANSPORT 
Calculation Methods 


RADIATION TRANSPORT 


See also CHARGED-PARTICLE TRANSPORT 
NEUTRAL-PARTICLE TRANSPORT 


Calculation Methods 
Computation of radiation transport using feautrier variables. II. 
Spectrum line formation in moving media, 11:37115 (J;US) 
RADIOACTIVE BIOLOGICAL WASTES 


See BIOLOGICAL WASTES 
ICTIVE WASTES 


RADIOACTIVE EFFLUENTS 
Filtration 
ion/filtration pretreatment for F and H Area Effluent 
Treatment Facility (F/H ETF), 11:35591 (R;US) 
F/H Effluent Treatment Facility. Preliminary engineering 
report, 11:35593 (R;US) 
High level cell-reverse osmosis tests on contaminated canyon 
cooling water, 11:35590 (R;US) 
Ion Exchange 
F/H Effluent Treatment Facility. Preliminary engineering 
report, 11:35593 (R;US) 
High level cell-reverse osmosis tests on contaminated canyon 
cooling water, 11:35590 (R;US) 
Osmosis 
F/H Effluent Treatment Facility. Preliminary engineering 
report, 11:35593 (R;US) 
High level cell-reverse osmosis tests on contaminated canyon 
cooling water, 11:35590 (R;US) 
Ultrafiltration 
Pilot-scale ultrafiltration testing for the F and H area effluent 
treatment facility, 11:35592 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Hot tests of the small portable arc saw using an 
electromechanical manipulator, 11:35606 (BA;US) 
Radioactive Waste Processing 
Hot tests of the small portable arc saw using an 
electromechanical manipulator, 11:35606 (BA;US) 
Storage Facilities 
Radiological survey of Seneca Army Depot. Final report, 
11:36756 (R;US) 


High temperature testing of structurally ed impact and 
puncture package protection systems , 11:36507 (R;US) 
Regulations 


Transportation of radioactive materials: a summary of state and 
local legislative requirements for the period ending 
December 31, 1985, 11:35580 (R;US) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE TRACERS 


See RADIOPHARMACEUTICALS 
TRACER TECHNIQUES 


RADIOACTIVE WASTE DISPOSAL 
Institutional Factors 

Institutional status of the subseabed depen project, November 

1985, 11:35603 (R;US) 
Marine Disposal 

NORDA contribution to the In-Situ Heat Transfer Experiment 

(ISHTE): FY84 annual report. Final report, 11:35588 (R;US) 
Radionuclide Migration 

A two-reagent neutralization scheme for controlling the 
migration of contaminants from a uranium mill tailing 
disposal pond, 11:35614 (BA;US) 

Colloidal particle with simultaneous birth, growth 
and capture, 11:35613 (BA;US) 

The effects of barium chloride treatment of uranium ore on 
722Rn emanation and **Ra leachability from mil! tailings, 
11:35615 (BA;US) 

RADIOACTIVE WASTE FACILITIES 
Performance 

Analysis of spent fuel performance in a geologic repository, 

11:35622 (R;US) 
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Radionuclide Migration 
A two-reagent neutralization scheme for controlling the 
migration of contaminants from a uranium mill tailing 
disposal pond, 11:35614 (BA;US) 
RADIOACTIVE WASTE MANAGEMENT 
Resource Recovery Acts 
Implementation of RCRA for the management of radioactive 
mixed wastes, 11:35608 (BA;US) 
Reviews 
Radioactive waste storage and disposal, 11:35605 (J;US) 
RADIOACTIVE WASTE PROCESSING 
Cutting Tools 
Hot tests of the small portable arc saw using an 
electromechanical manipulator, 11:35606 (BA;US) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Vitrification 
ICP/AES radioactive sample analyses at Pacific Northwest 
Laboratory, 11:35600 (R;US) 

RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE GENERATORS 


Chemical and physical parameters affecting the performance of 
the Os-191/Ir-191m generator, 11:36475 (J;US) 
Performance 
Chemical and physical parameters affecting the performance of 
the Os-191/Ir-191m generator, 11:36475 (J;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 


Development of a small Stirling-cycle cooler for spaceflight 
applications, 11:36499 (R;US) 
RADIOMETRIC GAGES 
Testing 
Determination of correlation between nuclear moisture/density 
tests and standard tests on certain gravel bases in southern 
Arkansas. Final report, 11:36612 (R;US) 
RADIONUCLIDE MIGRATION 
In environment. 
A Codes 
Analysis of spent fuel performance in a geologic repository, 
11:35622 (R;US) 
S Codes 
Data input guide for SWIFT II. The Sandia waste-isolation 
flow and transport model for fractured media, Release 4.84, 
11:35611 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIOPHARMACEUTICALS 
Subcellular Distribution 
Nuclear medicine progress report for quarter ending December 
31, 1985, 11:36814 (R;US) 
RADIOPOLYMERIZATION 
See POLYMERIZATION 
RADIOWAVE RADIATION 
See also SOLAR RADIO BURSTS 
Exposure of man in the near-field of a resonant dipole: 
comparison between thec~y and measurements, 11:36890 
(R;US) 


Application of a finite-difference technique to the human 
radiofrequency dosimetry problem, 11:36891 (R;US) 





1798 / ERA-11/16 


RADIUM 226 
Daughter Products 
Modes of occurrence of Ra-226 and its immediate daughter 
products in uranium tailings samples from the Monticello 
Mill, Utah, 11:35617 (RA;US) 
Concentration 


Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985, 11:35618 (R;US) 

The effects of barium chloride treatment of uranium ore on 
222Rn emanation and **Ra leachability from mill tailings, 
11:35615 (BA;US) 

RADIUM G 
See LEAD 206 
RADON 
Indoor Air Pollution 

EPA (Environmental Protection Agency) program to 
demonstrate mitigation measures for indoor radon: initial 
results. Published paper, September 1984-February 1985, 
11:36710 (R;US) 

RADON 220 
Concentration 

Modeling and determination of radionuclide concentrations by 

using matrix algebra, 11:36748 (BA;US) 
RADON 222 
Concentration 

Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985, 11:35618 (R;US) 

The effects of barium chloride treatment of uranium ore on 
222Rn emanation and 7*Ra leachability from mill tailings, 
11:35615 (BA;US) 

RAIL TRANSPORT 
Spent Fuel Casks 

Design and scale model testing of the NuPac 125-B rail cask, 

11:36506 (R;US) 
RAMAN SPECTROSCOPY 

Prior to March 1983 this concept was indexed to RAMAN 

SPECTRA. 
Line Broadening 

High-resolution measurements of saturated coherent anti- 

Stokes Raman spectroscopy line shapes, 11:36400 (J;US) 
Line Widths 

High-resolution measurements of saturated coherent anti- 

Stokes Raman spectroscopy line shapes, 11:36400 (J;US) 
Resolution 

High-resolution measurements of saturated coherent anti- 

Stokes Raman spectroscopy line shapes, 11:36400 (J;US) 


See also CERIUM 


Metal-metal bonding and interstitials in reduced rare-earth 
metal halides, 11:36471 (R;US) 
Solvent Extraction 
4f and 5f trivalent ions complexation by diamides and uses in 
solvent extraction, 11:35589 (R;FR;In French) 


Sensitivity of electron thermalization in rare gases to 
momentum-transfer cross section and impurities, 11:36952 


(R;JP) 
RATIONING 
See ALLOCATIONS 
RAYLEIGH-TAYLOR INSTABILITY 
Growth Rates 
Comparison of Rayleigh-Taylor growth with 1.0 ym and 0.25 
pm lasers, 11:37193 (R;US) 


REACTION INTERMEDIATES 
Alkylation 
Chemical trapping of CO/He surface species, 11:35420 (R;US) 
REACTOR ACCIDENTS 


See also LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 


Simulation 
BWR plant analyzer development at BNL, 11:35981 (BA;US) 
The evolution of computer-based, dose assessment capability 
for nuclear power plants in the state of New York, 11:36001 
(J;US) 
Critical Heat Flux 
Transient critical heat flux and blowdown heat-transfer studies, 
11:35957 (R;US) 
Dryout 
Droplet generation from inverted annular flow in post dryout 
region, 11:35983 (BA;US) 
Heat Transfer 
Droplet generation from inverted annular flow in post dryout 
region, 11:35983 (BA;US) 
Research Programs 
Status of ANL out-of-pile investigations of severe accident 
phenomena for liquid metal reactors, 11:35917 (R;US) 
REACTOR COMPONENTS 


See also FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES . 


Creep 
design of elevated temperature components, 11:35908 
(BA;US) 
Damping 
Dynamic analysis of systems having large damping variations, 
11:35997 (BA;US) 
Design 
Creep ratcheting simplified methods experience from structural 
design of elevated temperature components, 11:35908 
(BA;US) 
Performance Testing 
High temperature, high pressure gas loop - the component 
flow test loop (CFTL), 11:35879 (BA;US) 
Seismic Effects 
Dynamic analysis of systems having large damping variations, 
11:35997 (BA;US) 
REACTOR CONTROL SYSTEMS 
Computerized Simulation 
A three-dimensional neutronics model for reactor training 
simulators, 11:35911 (J;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 


An advanced multi-dimensional method for structural and 
hydrodynamic analysis of LMFBR piping systems, 11:35980 
(BA;US) 

Ultrasonic Testing 
SAFT-UT for stainless steel pipe inspection, 11:35907 (BA;US) 
REACTOR CORE DISRUPTION 
Chemical Reactions 

Review of modeling concepts for sodium-concrete reactions 
and a model for liquid sodium transport to the unreacted 
concrete surface, 11:35977 (J;NL) 

Flow Models 

The SAS4A/SASSYS-1 sodium boiling model for LMFBR 

whole core analysis, 11:35999 (BA;US) 
Heat Transfer 

Analysis of influence of steam superheating on packed bed 

quench phenomena, 11:36000 (BA;US) 


Fuel relocation modeling in the SAS4A accident analysis code 
system, 11:35920 (R;US) 
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Separate effects study on sodium boiling and dryout under 
forced- and natural-convection conditions performed with a 
one-dimensional loop code, 11:35979 (J;NL) 

Heat Transfer 

De-entrainment phenomena on vertical tubes in droplet cross 

flow, 11:35956 (R;US) 


De-entrainment phenomena on vertical tubes in droplet cross 
flow, 11:35956 (R;US) 
On-Line Measurement Systems 
Water-level and fuel-failure external monitoring, 11:35912 
(BA;US) 
REACTOR DECOMMISSIONING 
Planning 
Nuclear power plant decommissioning: State-of-the-art review, 
11:36002 (BA;US) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR KINETICS 
Simulation 
A three-dimensional simulator neutronics transient benchmark: 
Problem and solution, 11:35896 (BA;US) 
REACTOR LICENSING 
Standards 
Operator licensing examiner standards, 11:35890 (R;US) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 


Predicted irradiation effects on alloy aging kinetics, 11:35861 
(R;US) 
Corrosion Fatigue 
EPRI database for environmentally assisted cracking 
(EDEAC), 11:35854 (R;US) 
Crack Propagation 
Correlation of electrical reactor cable failure with materials 
degradation, 11:35902 (R;US) 
EPRI database for environmentally assisted cracking 
(EDEAC), 11:35854 (R;US) 
SAFT-UT for stainless steel pipe inspection, 11:35907 (BA;US) 


Correlation of electrical reactor cable failure with materials 
degradatior, 11:35902 (R;US) 
Embrittlemer: 
Correlation of electrical reactor cable failure with materials 
degradation, 11:35902 (R;US) 
Materials Testing 
Correlation of electrical reactor cable failure with materials 
degradation, 11:35902 (R;US) 
Physical Radiation Effects 
Predicted irradiation effects on alloy aging kinetics, 11:35861 
(R;US) 
Stress Corrosion 
EPRI database for environmentally assisted cracking 
(EDEAC), 11:35854 (R;US) 
Stresses 
Correlation of electrical reactor cable failure with materials 
degradation, 11:35902 (R;US) 
Ultrasonic Testing 
UT equipment interaction studies, 11:35906 (BA;US) 
REACTOR NOISE 
Pattern Recognition 
Neutron noise characterization by a pattern recognition 
method (PWR regulating rod motion detection), 11:35867 
(R;FR;In French) 
REACTOR SIMULATORS 
Computerized Simulation 
A three-dimensional neutronics model for reactor training 
simulators, 11:35911 (J;US) 
REACTOR VESSELS 
For nonpressurized containers of reactor cores and associated 
components. 
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Probes 
Testing and implementation of a Radcal-based reactor vessel 
monitoring system for inadequate core cooling 
determination, 11:36003 (BA;US) 
REACTORS 


See also MOLTEN SALT REACTORS 
POWER REACTORS 
WATER COOLED REACTORS 


Fission Product Release 
Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 
Fuel-Cladding Interactions 
Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 
Loss of Coolant 
Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECLAMATION 
See LAND RECLAMATION 
RECYCLE (FUEL) 
See FUEL CYCLE 
REDUCING AGENTS 
Adaptation of U(IV) reductant to Savannah River Plant Purex 
processes, 11:35575 (R;US) 
REFRACTORIES 
Corrosion 
Degradation of materials in combustion environments, 11:36253 
(R;US) 
REFRIGERATORS 
Engineering 
Development of a low noise 10K J-T refrigeration system. 
Final technical report, 11:36485 (R;US) 
Miniaturization 
Development of a small Stirling-cycle cooler for spaceflight 
applications, 11:3649$ (R;US) 
Miniature Stirling cycle refrigerators for space use, 11:36498 
(R;US) 
Stirling Cycle 
Development of a small Stirling-cycle cooler for spaceflight 
applications, 11:36499 (R;US) 
Miniature Stirling cycle refrigerators for space use, 11:36498 


See FEDERAL REGION VII 
REGOLITH 
See OVERBURDEN 
REGULATING RODS 
Motion Detection Systems 
Neutron noise characterization by a pattern recognition 
method (PWR regulating rod motion detection), 11:35867 
(R;FR;In French) 
REINFORCED MATERIALS 
Corrosion Resistance 
Whisker-reinforced ceramic composites, 11:36339 (R;US) 
Mechanical Properties 
Whisker-reinforced ceramic composites, 11:36339 (R;US) 
Sintering 
Whisker-reinforced ceramic composites, 11:36339 (R;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIABILITY 
Fault Tree Analysis 
Comparison of Maximus/Bounding and Bayes/Monte Carlo 
for fault tree uncertainty analysis, 11:35972 (R;US) 
REMEDIAL ACTION 
Cost Benefit Analysis 
Estimation of health effects due to elevated radiation exposure 
levels in structures, 11:35623 (J;NL) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
SOLAR ENERGY 
WIND POWER 
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Contractors 
Bioenergy. European research and development. Contractors’ 
catalogue 1984, 11:35690 (R;DE) 


Current alternative energy research and development in 

Illinois, December 1985, 11:36113 (R;US) 
RENORMALIZATION 
Perturbation Theory 

Explicit formula for the renormalization-scheme invariants of 

perturbation theory, 11:37075 (J;US) 
RESEARCH PROGRAMS 

To be used jointly with descriptor(s) for subject field and/or 

organization concerned. 
Recommendations 

Life predictions for high-temperature gas turbine materials. 

Recommendation for future research, 11:35836 (RA;US) 
RESERVOIR ROCK 
Enhanced Recovery 

Postflood evaluation of the North Burbank surfactant-polymer 

pilot, 11-35509 (R;US) 
Heterogeneous Effects 

Selection of deposystem for heterogeneity research. Status 
report. Project BE1, Task 1, Milestone B in FY86 annual 
plan dated April 1986, 11:35510 (R;US) 

Oil Saturation 

Postflood evaluation of the North Burbank surfactant-polymer 
pilot, 11:35509 (R;US) 

State-of-the-art report summarizing techniques to determine 
residual oil saturation and recommendations on the 
requirements for residual oil saturation research and 
development, 11:35508 (R;US) 

Permeability 
Postflood evaluation of the North Burbank surfactant-polymer 
pilot, 11:35509 (R;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 


See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 


See also APARTMENT BUILDINGS 
HOUSES 


Air Infiltration 
Research on fresh-air change rate: 1. Occupants’ influence on 
air-change, 11:36142 (R;DE) 
Direct Gain Systems 
Comparison of Solar Load Ratio predictions with performance 
of five passive solar buildings, 11:35805 (BA;CA) 
Gas Furnaces 
Triage of oil and gas retrofits for residential/light commercial 
heating systems, 11:36131 (R;US) 
Exchangers 


Technology development for corrosion-resistant condensing 


heat exchangers. Final report, September 1984-October 1985, 


11:36149 (R;US) 

Heat Pumps 

Free piston Stirling engine heat pump development, 11:36135 
(R;US) 

Heat Storage 

Automatic input controls for storage heaters: comparative tests 
for the Delstat and built-in controllers. Research memo, 
11:36009 (R;US) 

Indoor Air Pollution 

EPA (Environmental Protection Agency) program to 
demonstrate mitigation measures for indoor radon: initial 
results. Published paper, September 1984-February 1985, 
11:36710 (R;US) 

Inhalation exposure in the home to volatile organic 
contaminants of drinking water (Trichloroethylene), 
11:36713 (R;US) 

Load Collector Ratio 

Comparison of Solar Load Ratio predictions with performance 

of five passive solar buildings, 11:35805 (BA;CA) 
Convection 


Natural convection in a closed cavity with variable heating of 
the floor and one vertical wall. FY 1984 report, 11:35792 
(R;US) 


Ground Disposal 


Oil Furnaces 
Triage of oil and gas retrofits for residential/light commercial 
heating systems, 11:36131 (R;US) 
Solar Space Heating 
Natural convection in a closed cavity with variable heating of 
the floor and one vertical wall. FY 1984 report, 11:35792 
(R;US) 
Space Heating 
Automatic input controls for storage heaters: comparative tests 
for the Delstat and built-in controllers. Research memo, 
11:36009 (R;US) 
Bases for central storage units. Research report, 11:36155 
(R;US) 
High-efficiency hydronic-heating unit third-generation 
prototype design. Final report, 11:36152 (R;US) 
Space heating in the Capenhurst low energy houses. Research 
memo, 11:36153 (R;US) 
Space HVAC Systems 
Research on fresh-air c' rate: 1. Occupants’ influence on 
air-change, 11:36142 (R;DE) 
Trombe Walls 
Comparison of Solar Load Ratio predictions with performance 
of five passive solar buildings, 11:35805 (BA;CA) 
Water Heating 
High-efficiency hydronic-heating unit third-generation 
prototype design. Final report, 11:36152 (R;US) 
RESIDENTIAL SECTOR 
Energy Conservation 
Energy conservation program evaluation: practical methods, 
useful results. Volume 1. Sessions 1-11, 11:36133 (R;US) 
Energy conservation evaluation: 


program practical methods, 
a results. Volume 2. Sessions 12-28, 11:36134 (R;US) 
Indoor temperature changes in retrofit homes, 11:36158 (J;GB) 
Energy Consumption 
Development of a technology assessment data base, 11:36126 


(R;US) 
Thermal Comfort 
Indoor temperature changes in retrofit homes, 11:36158 (J;GB) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
Coking 
Integrated two stage li Volume 1. Final technical 
report, June 1, 1982-July 31, 1985, 11:35409 (R;US) 
Integrated two stage liquefaction. Volume 1. Appendix. 
Experimental data and chronology. Final technical report, 
June 1, 1982-July 31, 1985 , 11:35410 (R;US) 
Demetallization 
Demetallization of coal liquid residuum, 11:35422 (R;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Evaluations 
Adsorption/filtration pretreatment for F and H Area Effluent 
Treatment Facility (F/H ETF), 11:35591 (R;US) 
Sorptive Properties 
ion/filtration pretreatment for F and H Area Effluent 
Treatment Facility (F/H ETF), 11:35591 (R;US) 
RESISTANCE WELDING 
Data Acquisition Systems 
Design of a data acquisition and recording system for a 
resistance welder, 11:36284 (R;US) 
Recording Systems 
Design of a data acquisition and recording system for a 
resistance welder, 11:36284 (R;US) 
RESOURCE CONSERVATION 
Technological alternatives for the conservation of oe and 
critical minerals - cobalt, chromium, manganese, an 
platinum-group metals: a review. Information Cheowlee/ 1985, 
11:36090 (R;US) 
RESOURCE RECOVERY ACTS 
Ground Disposal 
Evaluation of RCRA (Resource Conservation and Recovery 
Act) Subtitle D facilities. Final report, 11:36757 (R;US) 
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Permit Applications 
Requirements study of an automated advisory system for 
review of RCRA (Resource Conservation and Recovery 
Act) permits. Final report, April-November 1985, 11:36084 
(R;US) 
RESPIRABLE DUSTS 
See DUSTS 


Ambient-sulfate-aerosol deposition in man: modeling the 
influence of hygroscopicity, 11:36673 (R;US) 
RESPIRATORY SYSTEM DISEASES 
See also EMPHYSEMA 
Epidemiology 
Inhalation hazards to uranium miners, 11:36836 (RA;US) 
RETINA 
Biological Radiation Effects 
Effect of high energy (HZE) particle radiation (40Ar) on aging 
parameters of mouse hippocampus and retina, 11:36844 
J;US 
G;US) 


See SPENT SHALES 
RETORTING 
Simulation 
Results of mathematical modeling of oil shale retorting in an 
aboveground, external-combustion, moving-bed retort, 
11:35567 (J;NL) 
RF 
Glow Discharges 
Effect of silane pressure on silane-hydrogen RF glow 
discharge, 11:36560 (J;US) 
RHENIUM ALLOYS 


Stability of multilayers at high temperatures, 11:36245 (R;US) 
RHENIUM COMPLEXES 
Catalytic Effects 
[Ligand intermediates in metal catalyzed reactions]. Progress 
report, 11:36445 (R;US) 
RHIZOBIUM 


Biological Adaptation 
Physiological diversity of rangeland soil microbial communities 
as affected by retort oil shale, 11:36821 (BA;US) 


Physiological diversity of rangeland soil microbial communities 
as affected by retort oil shale, 11:36821 (BA;US) 
Tolerance 
Physiological diversity of rangeland soil microbial communities 
as affected by retort oil shale, 11:36821 (BA;US) 
RHODIUM 
Catalytic Effects 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 
Infrared Spectra 
Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 


Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 

Sorptive Properties 
ion studies on transition metals. Final report, January 
1983-December 1985, 11:36954 (R;US) 
RHODIUM COMPLEXES 
Effects 
Catalytic hydrogenation of carbon monoxide. Progress report, 
September 15, 1985-September 14, 1986, 11:36415 (R;US) 
RIEMANN WAVES 
See SHOCK WAVES 
RING LASERS 


Analysis of a model of far-infrared laser, 11:36530 (J;US) 
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Oscillatory instability of an induced absorber in a ring cavity, 
11:36532 (J;US) 
Laser Materials 
Space-temporal behavior of a light pulse propagating in a 
nonlinear nondispersive medium, 11:36531 (J;US) 
Mathematical Models 
Analysis of a model of far-infrared laser, 11:36530 (J;US) 
Nonlinear Optics 
Space-temporal behavior of a light pulse propagating in a 
nonlinear nondispersive medium, 11:36531 (J;US) 
RINGS (STORAGE) 
See STORAGE RINGS 
RI_ ER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
Biological Models 
Limitations of risk assessment models, 11:36860 (RA;US) 
Fission Product Release 
Review of the severe accident risk reduction program 
(SARRP) containment event trees, 11:35968 (R;US) 
RIVERS 
See also COLUMBIA RIVER 
Fish Passage Facilities 
Channel modification for fish passage on Umatilla River. Final 
report, 11:35669 (R;US) 
Water Supply 
Evaluation of management of water releases for Painted Rocks 
Reservoir, Bitterroot River, Montana. Annual report, FY 
1984, 11:36794 (R;US) 
ROBOTS 
Computerized Control Systems 
FORPS: a FORTH-based production system and its 
application to a real-time robot control problem, 11:36488 
(R;US) 
Expert Systems 
Real-time expert system for robotic task planning, monitoring 
and diagnosis of unexpected occurrences, 11:36489 (R;US) 
Fabrication 
Robotic component preparation, 11:36486 (R;US) 
ROCK MECHANICS 
Research Programs 
Geomechanics and geophysics sections and Appendix A from 
Earth Sciences Division annual report, 1985. Excerpt, 
11:36901 (R;US) 
ROCKS 
Melting 
Potential for tunneling based on rock and soil melting. 
Abstracts, 11:36566 (R;US) 
X-Ray Fluorescence Analysis 
Quantitative X-ray fluorescence analysis using monochromatic 
synchrotron radiation, 11:36410 (J;NL) 
RODS (FUEL) 
See FUEL RODS 
ROOF BOLTS 
Anchors 
Anchorage capacities in thick coal roofs. Information 
Circular/1986, 11:35499 (R;US) 
ROOF PONDS 


Roofponds ten years later: A critique of the DOE report by 
Rockwell International, 11:35802 (BA;US) 
Research Programs 
Roofponds ten years later: A critique of the DOE report by 
Rockwell International, 11:35802 (BA;US) 
Reviews 
Roofponds ten years later: A critique of the DOE report by 
Rockwell International, 11:35802 (BA;US) 
ROOFS 
Protective Coatings 
Experimental polyurethane foam (PUF) roofing systems. III. 
Naval Station, Roosevelt Roads, Puerto Rico, and Naval 
Facility, Cape Hatteras, North Carolina. Interim report, 
September 1978-March 1984, 11:36127 (R;US) 
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Weathering 
Experimental polyurethane foam (PUF) roofing systems. III. 
Naval Station, Roosevelt Roads, Puerto Rico, and Naval 
Facility, Cape Hatteras, North Carolina. Interim report, 
September 1978-March 1984, 11:36127 (R;US) 
ROPER RESONANCE 
See N-1470 RESONANCES 
RUBIDIUM 
Coverings 
Practical method for highly accurate large-scale surface 
calculations, 11:36298 (J;US) 
Energy-Level Density 
Practical method for highly accurate large-scale surface 
calculations, 11:36298 (J;US) 
Surface Properties 
Practical method for highly accurate large-scale surface 
calculations, 11:36298 (J;US) 
RUSSELLVILLE-2 ARKANSAS REACTOR 
See ARKANSAS-2 REACTOR 
RUTHENIUM 106 
Adsorption 


Adsorption/filtration pretreatment for F and H Area Effluent 
Treatment Facility (F/H ETF), 11:35591 (R;US) 
RUTHENIUM COMPLEXES 


Chemically modified electrodes and related solution chemistry 
Technical progress report, January 1, 1984-July 1, 1986, 
11:36458 (R;US) 

Electron Transfer 

Transient storage of photochemically produced oxidative and 
reductive equivalents in soluble redox polymers, 11:36463 
GJ;US) 


Artificial photosynthesis: quantum capture and energy storage, 
11:35753 (J;GB) 


Photolysis 
Transient storage of photochemically produced oxidative and 


reductive equivalents in soluble redox polymers, 11:36463 
(J;US) 


S CODES 
Manuals 
Data input guide for SWIFT II. The Sandia waste-isolation 

flow and transport model for fractured media, Release 4.84, 
11:35611 (R;US) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SALINE ZONE 


See OIL SHALES 
PICEANCE CREEK BASIN 


SALMON 
Fisheries 
Evaluation of the contribution of chinook salmon reared at 
Columbia River hatcheries to the Pacific salmon fisheries. 
Annual report FY 1985, 11:36825 (R;US) 
Habitat 
Salmon River habitat enhancement. Annual report FY 1984, 
Part 1, 11:35668 (R;US) 


Effects of flow on the migratory behavior and survival of 
juvenile fall and summer chinook salmon in John Day 
Reservoir. Annual report 1985 (Oncorhynchus tshawytscha), 
11:35674 (R;US) 

Evaluation of the contribution of chinook salmon reared at 
Columbia River hatcheries to the Pacific salmon fisheries. 
Annual report FY 1985, 11:36825 (R;US) 

Smolt condition and timing of arrival at lower 
reservoir. Annual report. 1985, 11:35662 (R;US) 


SAMARIUM FLUORIDES 
Free Enthaipy 


steelhead trout, 1985. Volume II. Brand recapture data, 
11:35667 (R;US) 
Smolt Monitoring Program, annual report 1985. Part II. 
characteristics of Columbia Basin salmon and 
steelhead trout, 1985. Volume I, 11:35666 (R;US) 


Impacts of water level fluctuations on Kokanee reproduction 
in Flathead Lake. Annual report FY 1984 
(Oncorhynchus nerka), 11:35673 (R;US) 

SALMONELLA 
‘See also SALMONELLA TYPHIMURIUM 
Mutagen Screening 

Applications of short-term tests to problems in cancer risk 
assessment: potency, the Salmonella test, and inter-species 
comparisons, 11:36850 (RA;US) 

SALMONELLA TYPHIMURIUM 
Mutagenesis - 

Mutagenic activity of the products of ozone reaction with 
propylene in the presence and absence of nitrogen dioxide, 
11:36820 (R;US) 

SALT CAVERNS 
Leak Testing 

Test of Department of Energy Strategic Petroleum Reserve 

Bayou Choctaw cavern 17, 11:35539 (R;US) 
Simulation 
Physical and numerical simulations of fluid-filled cavities in a 
creeping material, 11:35540 (R;US) 
SALTS 
Use specific salts whenever possible 
Diffusion 

Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 3. Appendix C. 
Water and salt movement in relatively dry soils, 11:36754 
(R;US) 

Environmental Transport 
Transport and geotechnical properties of porous media with 
to retorted oil shale. Volume 3. Appendix C. 
Water and salt movement in relatively dry soils, 11:36754 
(R;US) 
SAMARIUM 
Element Abundance 

Rare earth elements in soils from selected areas on the Island 

of Hawaii, 11:36903 (J;US) 


atomization 
11:36397 (R;US) 
SAMARIUM FLUORIDES 


Rare earth fluoride solubilities, formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Entropy 

Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

Free Eathalpy 

Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 

1985-April 20, 1986, 11:36470 (R;US) 





Solubility 

Rare earth fluoride solubilities, complex formation and 
thermodynamic functions for the solution process, 11:36469 
(R;US) 

Solubility products and thermodynamic functions for the 
lanthanum fluoride-water systems. Progress report, March 1, 
1985-April 20, 1986, 11:36470 (R;US) 

SAMARIUM OXIDES 


Structure 
Determination of the specific site occupation of rare earth 
additions in Y/sub 1.7/Sm/sub 0.6/FesOxz thin films by the 
orientation dependence of characteristic x-ray emissions, 
11:36337 (J;US) 
SAND 


Beach-cleaning trials: Cefn Sidan sands 1984, 11:35533 (R;US) 


Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 


Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 

Oil Spills 
Beach-cleaning trials: Cefn Sidan sands 1984, 11:35533 (R;US) 


Permeability modification using aluminum citrate/polymer 
treatments: Mechanisms of permeability reduction in 
sandpacks, 11:35511 (BA;US) 

Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 3. Appendix C. 
Water and salt movement in relatively dry soils, 11:36754 
(RUS) 

Pneumatic 


Transport 
Dilute, dense-phase and maximum solid-gas transport. Seventh 
quarterly report, 11:35475 (R;US) 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, December 1985-February 
1986, 11:35478 (R;US) 


Dilute, dense-phase and maximum solid-gas transport. Seventh 
quarterly report, 11:35475 (R;US) 
INES 


Creep 
Socio-economic, subsidence, transportation and legai 
ramifications of potential liquefaction plant sitings. Task 3. 
Prediction of subsidence potential over abandoned mine 
land. Final report, 11:35468 (R;US) 


Integration of laboratory and field data for insight on the 
Multiwell Experiment paludal stimulation, 11:35557 (R;US) 


A study of the reduction of brine permeability in Berea 
sandstone using the aluminum citrate process, 11:35512 
(BA;US) 

Integration of laboratory and field data for insight on the 
Multiwell Experiment paludal stimulation, 11:35557 (R;US) 
Two- and three-phase relative permeabilities of micellar fluids, 

11:35513 (BA;US) 


Integration of laboratory and field data for insight on the 

Multiwell Experiment paludal stimulation, 11:35557 (R;US) 
Rock-Fiuid Interactions 

Two- and three-phase relative permeabilities of micellar fluids, 

11:35513 (BA;US) 
SANITARY LANDFILLS 

Superfund Record of Decision (EPA Region 2): Gloucester 
Environmental Management Services (GEMS) Landfill, 
Gloucester Township, Camden County, New Jersey, 
September 1985. Final report, 11:36762 (R;US) 

Superfund Record of Decision (EPA Region 2): Helen Kramer 
Landfill, Mantua Township, New Jersey, September 1985. 
Final report, 11:36763 (R;US) 

Superfund Record of Decision (EPA Region 2): Lipari 
Landfill, Mantua Township, New Jersey (second remedial 
action), September 1985. Final report, 11:36765 (R;US) 
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Chemical Spills 
Ambient monitoring-for PCB after remedial cleanup of two 
landfills in the Bloomington, Indiana area, 11:36722 (R;US) 
Methane 
Landfill Methane Recovery. Part 4. Instrumentation. Final 
report, September 1983-November 1985, 11:35644 (R;US) 
Permits 
Superfund Record of Decision (EPA Region 1): Charles 
George Reclamation Trust Landfill, Tyngsborough, 
Massachusetts (second remedial action), July 1985. Final 
report, 11:36758 (R;US) 
Program Management 
Hazardous waste. Environmental safeguards jeopardized when 
facilities cease operating, 11:36082 (R;US) 
Violations 
Superfund Record of Decision (EPA Region 5): Forest Waste 
Disposal Site, Genesee County,, Michigan (action 
memorandum for initial remedial measure), February 1984. 
Final report, 11:36769 (R;US) 
Superfund Record of Decision (EPA Region 3): Moyer 
Landfill Site, Collegeville, Pennsylvania, September 1985. 
Final report, 11:36770 (R;US) 
SAPPHIRE 
Physical Radiation Effects 
Electron-induced conductivity of AlzOs; as pertaining to 
thermionic integrated circuits. Master’s thesis, 11:36240 
(R;US) 
SATELLITES 
See also MOON 
Padiometers 
Development of a small Stirling-cycle cooler for spaceflight 
applications, 11:36499 (R;US) 
Refrigerators 
Miniature Stirling cycle refrigerators for space use, 11:36498 
(R;US) 
SATURN PLANET 
Satellites 
Resonance capture and Saturn’s rings, 11:36910 (R;US) 
SAVANNAH RIVER PLANT 
Radioactive Waste Processing 
Rheology of tetraphenylborate precipitate slurry, 11:35607 
(BA;US) 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR REACTOR 
SCHOOL BUILDINGS 
Indoor Air Pollution 
Evaluation of asbestos-abatement techniques. Phase 1. 
Removal. Final report, 11:36679 (R;US) 
SCHOTTKY BARRIER SOLAR CELLS 
Materials 
Energy systems based on polyacetylene: rechargeable batteries 
and Schottky barrier solar cells. Final report, March 1, 1981- 
February 29, 1984, 11:36072 (R;US) 
SCHROEDINGER EQUATION 
Ground States 
Modulational stability of ground states of nonlinear 
Schroedinger equations, 11:37131 (R;US) 
Numerical Solution 
Model for orientation effects in electron-transfer reactions. 
Technical report, 11:36941 (R;US) 
Time Dependence 
Rigorous derivation of the miracle identity of three- 
dimensional inverse scattering, 11:37084 (R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
Design 
Design of a cylindrical shaped scintillation camera for positron 
tomographs, 11:36819 (J;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
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SEA BED 
Radioactive Waste 
Institutional status of the subseabed disposal project, November 
1985, 11:35603 (R;US). 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEABROOK-1 REACTOR 
Seabrook, New Hampshire, USA 


Aspects 

Safety evaluation report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444), 
11:35925 (R;US) 

Reactor Safety 

Safety evaluation report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444), 
11:35925 (R;US) 

SEABROOK-2 REACTOR 
Seabrook, New Hampshire 


Aspects 

Safety evaluation report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444), 
11:35925 (R;US) 

Reactor Safety 

Safety evaluation report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444), 
11:35925 (R;US) 

SEAS 


See also ATLANTIC OCEAN 
INDIAN OCEAN 
PACIFIC OCEAN 


Interfaces 
Changes in the ocean mixed layer following extraordinary 
atmospheric forcing. Master’s thesis, 11:36657 (R;US) 
Oceanic Circulation 
Sources and flow patterns of deep-ocean waters as deduced 
from potential temperature, salinity, and initial phosphate 
concentration, 11:36775 (J;US) 
SEAWEEDS 
Anaerobic Digestion 
Development of water-slurry gasification systems for high- 
moisture biomass, 11:35649 (BA;US) 
Gasification 
Development of water-slurry gasification systems for high- 
moisture biomass, 11:35649 (BA;US) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Dissolved Gases 
High-sensitivity dissolved-gas monitoring system with 
applications for PWR secondary-side chemistry, 11:35873 
(R;US) 
M 


onitoring 
High-sensitivity dissolved-gas monitoring system with 
applications for PWR secondary-side chemistry, 11:35873 
(R;US) 
Steam Generators 
1983 workshop on secondary-side stress corrosion cracking and 
intergranular corrosion of PWR steam generator tubing: 
proceedings, 11:35871 (R;US) 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY PERSONNEL 
Training 
Physical security technology base programs for physical 
security, 11:35627 (R;US) 
SEDIMENTS 
Bioassay 
Chemical extractions of heavy metals in sediments and metal 
uptake by Palaemonetes pugio and mercenaria merenaria. 
Final report, 11:36848 (R;US) 
Chemical 
Stream sediment sampling and analysis. Final report, 11:36781 
(R;US) 
Heat Transfer 
NORDA contribution to the In-Situ Heat Transfer Experiment 
(ISHTE): FY84 annual report. Final re ort, 11:35588 (R;US) 


SENIOR CENTERS 
Superiattices 


Metals 
Analysis of trace metals in bottom sediments in support of 
deepwater biological processes. Studies on the US Mid- 
Atlantic continental slope and rise. Interim report, 1 May 
1984-24 January 1986, 11:35529 (R;US) 
Trace elements and their associations in sediments over the 
Hampton Roads Harbor and lower Chesapeake Bay area. 
Final report, 11:36778 (R;US) 
Quantitative Chemical 
Mechanisms of syncrude/synfuel degradation. Third annual 
report, October 1, 1983-September 30, 1984, 11:35568 (R;US) 
Radioactivity 
Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985, 11:35618 (R;US) 
SEEDLINGS 
Growth 
Growth changes oi apple seedlings in response to simulated 
acid rain, 11:36677 (R;US) 
SEEDS 
Solar Drying 
Solar pond heat removal using a submerged heat exchanger, 
11:35815 (BA;CA) 
SEISMIC WAVES 
Attenuation 
Attenuation of seismic waves at regional distances. Scientific 
report No. 1, 1 January-30 June 1985, 11:36656 (R;US) 
SELENIUM 
Environmental Transport 
Attenuation capacity of western North Dakota overburden 
sediments. Final report, 11:35459 (R;US) 
Oxidation 
Selenium oxidation and removal by ion exchange, 11:36787 
(R;US) 
Removal 
Selenium oxidation and removal by ion exchange, 11:36787 
(R;US) 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 


Physical Radiation Effects 
Total-dose radiation effects data for semiconductor devices: 
1985 supplement, volume 1, 11:36363 (R;US) 
SEMICONDUCTOR DIODES 
See also SILICON DIODES 
Electron Drift 
Oblique electron flow experiments on the SuperMite pulser, 
11:36638 (R;US) 
SEMICONDUCTOR LASERS 
Feedback 
Stabilisation of external optical feedback phase in a 
semiconductor laser, 11:36514 (R;US) 
Gain 
Parametric amplification in semiconductor lasers: A dynamical 
perspective, 11:36527 (J;US) 
Kinetic Equations 
Parametric amplification in semiconductor lasers: A dynamical 
perspective, 11:36527 (J;US) 
Parametric Oscillators 
Parametric amplification in semiconductor lasers: A dynamical 
perspective, 11:36527 (J;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Electronic Structure 
kxp theory of semiconductor superlattice electronic structure. 
I. Formal results, 11:37125 (J;US) 
Ton Implantation 
Ion-implantation doping of strained-layer superlattices, 
11:36389 (J;NL) 


kxp theory of semiconductor lattice electronic structure. 
I. Formal results, 11:37125 (J;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
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SEPARATION EQUIPMENT 
Fabrication 
Nickel-net supported cermet diaphragms and distance-free 
electrode-diaphragm sandwiches for advanced alkaline water 
electrolysis. Final report, 11:35635 (R;DE) 
SEPARATION PROCESSES 


See also LEACHING 
PRECIPITATION 


Comparative Evaluations 
Importance of interfacial 
technology, 11:36393 (R;US) 
SERVICE LIFE 
Forecasting 
ee noe 
materials: proceedings, 11:35827 (R;US) 
Creep life assessment techniques for fossil power plant boiler 
pressure parts, 11:35829 (RA;US) 
Damage evaluation and life prediction of high temperature gas 
turbine materials, 11:35828 (RA;US) 
Fatigue crack growth at elevated temperature, 11:36262 
(RA;US) 
High-temperature constitutive models for gas turbine 
component alloys, 11:35834 (RA;US) 
Life predictions for high-temperature gas turbine materials. 
Recommendation for future research, 11:35836 (RA;US) 
Long-term creep response of gas turbine bucket alloys, 
11:35832 eae 
Practical life prediction methods for thermal-mechanical 
fatigue of gas turbine buckets, 11:35830 (RA;US) 
Relevance of the small crack problem to lifetime prediction in 
gas turbines, 11:35835 (RA;US) 
SEWAGE 
See also SEWAGE SLUDGE 
Water Pollution 
Evaluation of site-specific criteria for copper and zinc: an 
integration of metal addition toxicity, effluent and receiving 
water toxicity, and ecological survey data, 11:36872 (R;US) 
SEWAGE SLUDGE 
Energy Recovery 
Stors: the sludge-to-oil reactor system, 11:35643 (R;US) 
Incinerators 
Evaluation of a fluidized-bed sludge incinerator using 
wood chips for fuel, 11:36205 (R;US) 
SHALE OIL 
Quantitative Chemical Analysis 
Separation and analysis of hydroxyaromatic species in liquid 
fuel, 11:35537 (R;US) 


Liquid chromatographic determination of benzo(a)pyrene at 
part-per-billion concentrations in highly-refined coal- and 
petroleum-derived fuels, 11:35439 (R;US) 

SHALES 


in separation science and 


Socio-economic, subsidence, transportation and legal 
potential liquefaction plant sitings. Task 3. 
Prediction of subsidence potential over abandoned mine 
land. Final report, 11:35468 (R;US) 


Mineralogy 
Integration of laboratory and field data for insight on the 
Multiwell Experiment paludal stimulation, 11:35557 (R;US) 


Permeability 
Integration of laboratory and field data for insight on the 
Multiwell Experiment paludal stimulation, 11:35557 (R;US) 


Petrolegy 
Integration of laboratory and field data for on the 


Multiwell nm paludal simulations 1 11:35557 (R;US) 
SHALLOW LAND BURIAL 


See GROUND DISPOSAL 
SHAPED 


CHARGES 
Prior to August 1979 CHEMICAL EXPLOSIVES and SHAPE 
were 


Design 

Optimal design and fabrication of reproducible linear shaped 
charges, 11:36651 (R;US) 
Fabrication 


imal design and fabrication of reproducible linear shaped 
charges, 11:36651 (R;US) 
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SHELTERS 
' Performance Testing 
Structural element tests in support of the keyworker blast 
shelter program. Final report, 11:37257 (R;US) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDS 
Cooling Systems 
Active cooling technology for fusion engineering applications, 
11:37213 (BA;US) 
SHIPS 
Propulsion Systems 
Advanced propulsor design studies. Final report, 11:36174 
(R;US) 
Microcomputer-based part-power heat-balance program for 
commercial marine steam-turbine propulsion plants. Volume 
1. Executive summary, 11:36177 (R;US) 
Microcomputer based part-power heat-balance program for 
commercial marine steam-turbine propulsion plants. Volume 
2. User's guide, 11:36178 (R;US) 
SHOCK WAVES 
Measuring Instruments 
Attempts to characterize microballoon sensors for shock 
velocity and material motion studies, 11:36634 (R;US) 
SHORT CIRCUITS 
See ELECTRICAL FAULTS 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHRIMP 
Biological Accumulation 
Chemical extractions of heavy metals in sediments and metal 
uptake by Palaemonetes pugio and mercenaria merenaria. 
Final report, 11:36848 (R;US) 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
Physical Radiation Effects 
Observation of mechanism for higher operating temperature 
extrinsic detectors. Interim report, March 1981-August 1983, 
11:36626 (R;US) 
Research Programs 
Development of advanced solid state radiation detectors: 
mercuric iodide and high gain silicon avalanche structures. 
Annual progress report, December 1, 1984-November 30, 
1985, 11:36607 (R;US) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SID 
See SUDDEN IONOSPHERIC DISTURBANCE 


High-information infrared spetroscopy of unstable molecules, 
11:36968 (J;US) 
Ton-Molecule Collisions 
Ionization of liquid hydrocarbons and tetramethylsilane by 
%41 Am alpha particles, 11:36468 (J;US) 
Laser 
Highr-information infrared spetroscopy of unstable molecules, 
11:36968 (J;US) 
Liquid Ionization Chambers 
Ionization of liquid hydrocarbons and tetramethylsilane by 
241 Am alpha particles, 11:36468 (J;US) 
Optical Properties 
Effect of silane on silane-hydrogen RF glow 
discharge, 11:36560 (J;US) 
Pressure Effects 
Effect of silane pressure on silane-hydrogen RF glow 
discharge, 11:36560 (J;US) 
SILICA 
Crystal Growth 
Fractal aspects of ceramic synthesis, 11:36328 (R;US) 
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Infrared Spectra 
Chemistry and structure of coals: Evaluation of chemistry and 
reactions of fine particles by Diffuse Reflectance Infrared 
Spectroscopy, 11:35454 (BA;US) 


Structure of porous materials from small-angle X-ray 
scattering, 11:36388 (BA;US) 
Physical Radiation Effects 
High laser damage threshold porous silica antireflective 
coating, 11:36383 (J;US) 
Polymerization 
Fractal aspects of ceramic synthesis, 11:36328 (R;US) 
Toxicity 
Combination of ozone and silica on the development of 
pulmonary fibrosis, 11:36878 (J;US) 
In vitro biologic toxicity of native and surface-modified silica 
and kaolin, 11:36880 (J;US) 
X-Ray Diffraction 
Structure of porous materials from small-angle X-ray 
scattering, 11:36388 (BA;US) 
SILICA GEL 
Order Parameters 
Structure of random porous materials: Silica aerogel, 11:36382 
(J;US) 
Raman Spectra 
Raman spectrum and structure of thermally treated silica 
aerogel, 11:36428 (J;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 


Formation of silicides by rapid thermal annealing over 
polycrystalline silicon, 11:36286 (J;US) 


Experimental design applied to the etching of silicon nitride in 
HF solutions, 11:36369 (R;US) 
Carrier Lifetime 
Review of electrical and structural characterization of web 
dendrite crystals, 11:35723 (RA;US) 
Chemical Vapor Deposition 
GaAs and multibandgap solar cell research, 11:35715 (RA;US) 
Crystal Doping 
Flat-Plate Solar Array Project process development area. 
Process research of non-CZ silicon material. Final report, 
November 1983-January 1986, 11:35688 (R;US) 
Crystal Growth 
Proceedings of the Flat-Plate Solar Array Project workshop 
on crystal growth for high-efficiency silicon solar cells, — 
11:35684 (R;US) 
Crystal Growth Methods 
Growth and solar cell aspects in relation to polycrystalline 
silicon ribbons grown by the RAD process. Final report, 
11:35693 (R;DE) 
Dendritic Web Growth Method 
Evaluation of effects of high temperature processing of silicon 
for high efficiency solar cells, 11:35722 (RA;US) 
Review of electrical and structural characterization of web 
dendrite crystals, 11:35723 (RA;US) 
Grain Boundaries 
Chemistry of hydrogen interactions at grain boundaries, 
_ 11:35735 (RA;US) 
Heat Treatments 
Rapid thermal processing of ion implanted silicon as a viable 


solar cell technology. Quarterly report, February-April 1986, 


11:35685 (R;US) 
Interstitials 
Formation of stable dopant interstitials during ion implantation 
of silicon, 11:36384 (J;US) 
Ton Implantation 
Amorphisation by implantation and silicon recrystallization, 
11:36353 (R;FR;In French) 
Amorphization of silicon by boron ion implantation, 11:36362 
(R;US) 
Formation of stable dopant interstitials during ion implantation 
of silicon, 11:36384 (J;US) 


Influence of substrate heating and thermal annealing on the 
surface crystallinity in single Si crystals implanted with high 
doses of '*O, 11:36390 (J;NL) 

Meetings 

Proceedings of the Flat-Plate Solar Array Project workshop 
on crystal growth for high-efficiency silicon solar cells, 
11:35684 (R;US) 

Phase Diagrams 
Test of two solute-trapping models, 11:36308 (J;US) 
Phonons 

Calculation of anharmonic phonon couplings in C, Si, and Ge, 

11:36292 (J;US) 
Photoconductivity 

Light-induced change in a-Si:H material and PIN devices, 

11:35738 (RA;US) 
Physical Radiation Effects 

Amorphisation by implantation and silicon recrystallization, 
11:36353 (R;FR;In French) 

Observation of mechanism for higher operating temperature 
extrinsic detectors. Interim report, March 1981-August 1983, 
11:36626 (R;US) 

Radiation damage effects in channeling applications, 11:36352 
(R;US) 

Polycrystals 

Growth and solar cell aspects in relation to polycrystalline 
silicon ribbons grown by the RAD process. Final report, 
11:35693 (R;DE) 

Proton Channeling 

Radiation damage effects in channeling applications, 11:36352 

(R;US) 
Research Programs 

Evaluation of effects of high temperature processing 
for high efficiency solar cells, 11:35722 (RA;US) 

Polycrystalline thin film solar cells, 11:35748 (RA;US) 

US DOE/SERI amorphous silicon research project, 11:35744 
(RA;US) 

Self-Diffusion 

Effect of pressure on self diffusion in crystalline silicon, 

11:36309 (J;US) 
Solidification 
Solute trapping: Comparison of theory with experiment, 
11:37128 (J;US) 
Stacking Faults 
Theoretical study of stacking faults in silicon, 11:36360 (R;US) 
Strains 

Variation of pendelloesung fringes in elastically deformed 

silicon single crystals, 11:36391 (J;NL) 
SILICON ALLOYS 
Crystallization 

Interfacial-reactions between amorphous W-Si thin films and 
polycrystalline overlayers, 11:36242 (R;US) 

Stability of amorphous metal films on semiconductor 
substrates. Progress report, January-December 1985, 
11:36256 (R;US) 

Piezometry 

Performance of piezoresistive carbon sensors in contact with 

porous materials, 11:36373 (J;US) 
Research Programs 
Amorphous silicon carbon and amorphous silicon-germanium 
alloy research at SERI, 11:35736 (RA;US) 
SILICON CARBIDES 
Composite strengthening. Annual report, 11:36338 (R;US) 
Corrosion 

Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 

Surface Gasification Materials Program semiannual pro; 
report for the period ending March 31, 1986, 11 35428 
(R;US) 

Electric Conductivity i 

Computer program to calculate the resistivity of a thin film 
deposited on a conductive substrate from four-point probe 
measurements, 11:36326 (R;US) 


of silicon 





Erosion 
Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 


Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 


Silicon carbide sintered products and a method for their 
manufacturing, 11:36325 (R;US) 


Silicon carbide sintered products and a method for their 
manufacturing, 11:36325 (R;US) 
SILICON DIODES 


Radiation Hardening 
Chemistry of MOS-LSI radiation hardening. Final Report, 
11:36364 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON IONS 
Beam Neutralization 
Neutralization efficiency of plasma targets for high energy 
negative ions, 11:37000 (J;US) 
Production 


Formation of negative ions by charge transfer: He to Cl" , 
11:36995 (J;US) 
Energy Levels 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
SILICON NITRIDES 
Corrosion 
Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 


Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 


Experimental design applied to the etching of silicon nitride in 
HF solutions, 11:36369 (R;US) 
Grain Boundaries 
X-ray photoelectron spectroscopy of in-situ fractured reaction 
bonded silicon nitride, 11:36327 (R;US) 
Mechanical Properties 
Torsional strength of pressureless-sintered silicon nitride, 
11:36324 (R;JP) 


Evaluation of corrosion/erosion behavior of various ceramic 
materials. Final report, September 1, 1980-June 30, 1983, 
11:36322 (R;US) 

Phase Studies 

X-ray photoelectron y of in-situ fractured reaction 

bonded silicon nitride, 11:36327 (R;US) 


Torsional strength of pressureless-sintered silicon nitride, 
11:36324 (R;JP) 
Stresses 
Summary abstract: relationships between. stress and local 
hydrogen bonding in sputtered SiN:H, 11:36334 (J;US) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Exchange 
Isotope-exchange reactions in vitreous silica, 11:36412 (R;US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 


Efficiency 
Development of high-efficiency solar cells on silicon web. 
Eighth quarterly progress report, January 1-March 31, 1986, 
11:35686 (R;US) 
Investigation of high-efficiency silicon concentrator cells, 
11:35708 (R;US) 
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Electric Contacts 

Transfer of TiN/Ti/Ag metallization research, 11:35711 

(R;US) 
Fabrication 

Applications of laser annealing and laser-induced diffusion to 
photovoltaic conversion, 11:35720 (RA;US) 

Development of high-efficiency solar cells on silicon web. 
Eighth quarterly progress report, January 1-March 31, 1986, 
11:35686 (R;US) 

Luminescent Concentrators 

Solar energy conversion with fluorescent collectors: Design of 
a test collector with power output of several Watt, 11:35691 
(R;DE;In German) 

Materials 

Amorphous silicon carbon and amorphous silicon-germanium 
alloy research at SERI, 11:35736 (RA;US) 

Chemistry of hydrogen interactions at grain boundaries, 
11:35735 (RA;US) 

Evaluation of effects of high temperature processing of silicon 
for high efficiency solar cells, 11:35722 (RA;US) 

Light-induced change in a-Si:H material and PIN devices, 
11:35738 (RA;US) 

Polycrystalline thin film solar cells, 11:35748 (RA;US) 

Review of electrical and structural characterization of web 
dendrite crystals, 11:35723 (RA;US) 

US DOE/SERI amorphous silicon research project, 11:35744 
(RA;US) 

Performance 

Applications of laser annealing and laser-induced diffusion to 
photovoltaic conversion, 11:35720 (RA;US) 

Differences in cell behavior after light soaks through the P- 
layer and the N-layer of a-Si:H pin cells, 11:35747 (RA;US) 

Theoretical and experimental considerations for high silicon 
solar cell performance, 11:35721 (RA;US) 

Quantum Efficiency 

Differences in cell behavior after light soaks through the P- 
layer and the N-layer of a-Si:H pin cells, 11:35747 (RA;US) 

Theoretical and experimental considerations for high silicon 
solar cell performance, 11:35721 (RA;US) 

Research Programs 

Electricity from photovoltaic solar cells. Flat-plate solar array 
project of the US Department of Energy's National 
Photovoltaics Program. 10 Years of progress, 11:35699 
(R;US) 

Investigation of high-efficiency silicon concentrator cells, 
11:35708 (R;US) 

Research on high-efficiency single-junction monolithic thin- 
film amorphous silicon solar cells. Annual subcontract 
report, 1 December 1984-30 November 1985. Phase 2, 
11:35750 (R;US) 

SILVER 
Deposition 

Evidence for germanium segregation on thin films of Ag on 

Ge(111), 11:36294 (J;US) 


Evidence for germanium segregation on thin films of Ag on 
Ge(111), 11:36294 (J;US) 


Evidence for germanium segregation on thin films of Ag on 
Ge(111), 11:36294 (J;US) 
Photoluminescence 
Photoinduced luminescence from the noble metals and its 
enhancement on roughened surfaces, 11:36288 (J;US) 
SILVER SELENIDES 
Frequency Converters 
Efficient second-harmonic generation of 10 micrometer 
radiation in AgGaSe, 11:36519 (R;US) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINTERING 
Viscous Flow 
Coalescence of two equal cylinders: exact results for creeping 
viscous plane flow driven by capillarity, 11:36333 (J;US) 
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SKELETON 
Experimental Neoplasms 
Inhaled plutonium oxide in dogs, 11:36832 (RA;US) 
Inhaled plutonium nitrate in dogs, 11:36833 (RA;US) 
Toxicity of thorium cycle nuclides, 11:36837 (RA;US) 
SKIN 
Anatomy 
Problems related to the critical depth of skin, 11:36839 (R;US) 
Beta Dosimetry 
Problems related to the critical depth of skin, 11:36839 (R;US) 
SLAGS 
Surface Tension 
Ash and slag characterization - gasification, 11:35442 (R;US) 
Viscosity 
Ash and slag characterization - gasification, 11:35442 (R;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLUDGES 
See also SEWAGE SLUDGE 
Ground 
Assessment of volatile organic emissions from a petroleum- 
refinery land-treatment site. Report for October 1985- 
January 1986, 11:36740 (R;US) 
Organic Compounds 
Assessment of volatile organic emissions from a petroleum- 
refinery land-treatment site. Report for October 1985- 
January 1986, 11:36740 (R;US) 
Waste Management 
Physical, chemical, and toxicological properties of Navy oily 
sludge. Final report, October 1983-September 1984, 11:36201 
(R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SL 
See also FUEL SLURRIES 
Particle Size 
Ultrasound absorption phenomena in slurries makes possible 
the estimation of complete particle size distributions and 
solids concentrations, 11:36435 (BA;US) 


y 

Ultrasound absorption phenomena in slurries makes possible 
the estimation of complete particle size distributions and 
solids concentrations, 11:36435 (BA;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMOG 
Air Pollution 

Outdoor smog-chamber experiments: reactivity of methanol 
exhaust, 11:36728 (R;US) 

Outdoor smog chamber experiments: reactivity of methanol 
exhaust. Part 2. Quality assurance and data processing 
system description, 11:36729 (R;US) 

Reactions 


Outdoor smog-chamber experiments: reactivity of methanol 
exhaust, 11:36728 (R;US) 

Outdoor smog chamber experiments: reactivity of methanol 
exhaust. Part 2. Quality assurance and data processing 
system description, 11:36729 (R;US) 

SNG 
See HIGH BTU GAS 
SNR REACTOR 
Kalkar, North Rhine Westfalia, Federal Republic of Germany 


Buildings 
Kalkar Nuclear Power Plant (SNR 300). Quarterly report, 
January 1985, 11:35884 (TG;US) 
Construction 
Kalkar Nuclear Power Plant (SNR 300). Quarterly report, 
January 1985, 11:35884 (TG;US) 
Reactor Licensing 
Kalkar Nuclear Power Plant (SNR 300). Quarterly report, 
January 1985, 11:35884 (TG;US) 
SNR-1 REACTOR 
See SNR REACTOR 
SNR-2 REACTOR 
Kalkar, North Rhine Westfalia, Federal Republic of Germany 
Reactor Safety 
Improved eddy-current testing of steam generator tubing, 
11:35954 (RA;US) 


Steam Generators 
Improved eddy-current testing of steam generator tubing, 
11:35954 (RA;US) 
SNR-300 REACTOR 
See SNR REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Atmospheric Chemistry 
Neutral/ion chemistry of sodium in the here and 
mesosphere. Technical report, 11:36930 (R;US) 
Atom-Molecule Collisions 
Reaction dynamics of electronically excited alkali atoms with 
simple molecules, 11:36951 (R;US) 


Flow excursion-induced dryout at low heat flux natural 
convection boiling, 11:35973 (J;US) 

Separate effects study on sodium boiling and dryout under 
forced- and natural-convection conditions performed with a 
one-dimensional loop code, 11:35979 (J;NL) 

The SAS4A/SASSYS-1 sodium boiling model for LMFBR 
whole core analysis, 11:35999 (BA;US) 

Catalytic Effects 

Trifunctional catalysts for conversion of syngas to alcohols. 
Seventh quarterly report, March 1-May 31, 1986, 11:35651 
(R;US) 

Dryout 

Separate effects study on sodium boiling and dryout under 
forced- and natural-convection conditions performed with a 
one-dimensional loop code, 11:35979 (J;NL) 

Energy Levels 

Production of polarized H™ ions using laser optical pumping, 

11:37006 (J;US) 
Environmental Transport 

Attenuation capacity of western North Dakota overburden 

sediments. Final report, 11:35459 (R;US) 
Flow Rate 

Unprotected loss-of-heat sink simulation in the EBR-II plant, 

11:36007 (BA;US) 
Natural Convection 

Flow excursion-induced dryout at low heat flux natural 

convection boiling, 11:35973 (J;US) 
Optical Pumping 

Production of polarized H™ ions using laser optical pumping, 

11:37006 (J;US) 
Photoionization 

Photoionization of the excited Na 4d state: Possible 

confirmation of a zero in the ]-1-1 channel, 11:36962 (J;US) 
SODIUM CARBONATES 


See also NAHCOLITE 
TRONA 


Catalytic Effects 
Production of hydrogen from low-rank coal, 11:35633 (R;US) 
SODIUM CITRATES 


See CITRATES 
SODIUM COMPOUNDS 


SODIUM COMPOUNDS 


See also SODIUM CARBONATES 
SODIUM OXIDES 
SODIUM PHOSPHATES 


Uptake 
Alkalophilic Bacillus firmus RAB generates variants which can 
grow at lower Na* concentrations than the parental strain, 
11:36804 (J;US) 
SODIUM COOLED REACTORS 


See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
SNR REACTOR 
SNR-2 REACTOR 


Loss of Flow 
Separate effects study on sodium boiling and dryout under 
forced- and natural-convection conditions performed with a 
one-dimensional loop code, 11:35979 (J;NL) 
Reactor Cores 
Separate effects study on sodium boiling and dryout under 
forced- and natural-convection conditions performed with a 
one-dimensional loop code, 11:35979 (J;NL) 
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SODIUM IODIDE DETECTORS 
Beam Production 


SODIUM IODIDE DETECTORS 


Formation of negative ions by charge transfer: He™ to Cl" , 

11:36995 (J;US) 

Energy Levels 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM OXIDES 
Electrical Properties 
electrochromic materials for variable reflectivity windows, 
11:36172 (BA;US) 
Reflectivity 

Optical frequencies free electron scattering studies on 
electrochromic materials for variable reflectivity windows, 
11:36172 (BA;US) 

SODIUM PHOSPHATES 
Solvent 

Nickel oxide stability in aqueous sodium phosphate solutions at 
elevated temperatures, 11:36420 (R;US) 

Solubility and phase behavior of nickel oxide in aqueous 
sodium phosphate solutions at elevated temperatures, 
11:36419 (R;US) 

SODIUM-SULFUR BATTERIES 
Cost 

Technical and economic assessments of electrochemical energy 
storage systems project: cost assessment of battery energy 
storage, 11:36041 (RA;US) 

Cost 
Technical and Economic Analysis Project, 11:36013 (RA;US) 
Electrodes 

Glassy (mi ine) metal/alloy coatings for corrosion 
protection, 11:36033 (RA;US) 

Status of the investigations of the sulfur electrode: kinetics and 
corrosion studies, 11:36030 (RA;US) 


Effect of sulfur corrosion on glass electrolyte, 11:36029 
(RA;US) 
Life-Cycle Cost 
Status of battery technology cost assessments, 11:36040 
(RA;US) 
Materials 
Investigation of the behavior of metals in sulfur/polysulfide 
melts, 11:36024 (RA;US) 


Reliability model for battery technologies, 11:36037 (RA;US) 
Performance Testing 
Development of the sodium-sulfur battery system, 11:36215 
(RA;US) 
Flow battery and sodium/sulfur cell testing at SNL, 11:36045 
(RA;US) 
Post-mortem analyses of sodium/sulfur cells, 11:36016 (RA;US) 


Reliability model for battery technologies, 11:36037 (RA;US) 
Research Programs 
Development of the sodium-sulfur battery system, 11:36215 
(RA;US) 
Sodium-sulfur core technology development, 11:36015 
(RA;US) 
Sodium-sulfur studies at SNL, 11:36017 (RA;US) 
Solid 
Development of beta-alumina ceramic electrolyte, 11:36216 
(RA;US) 
Development of new 8”-alumina electrolytes, 11:36031 
(RA;US) 
Fabrication reliability of transformation toughened B”- 
AL,O;/ZrO, composites, 11:36032 (RA;US) 
Properties of solid electrolytes, 11:36034 (RA;US) 
Results of comparative testing of selected electrolytes under 
accelerated conditions, 11:36018 (RA;US) 
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Technoiogy Assessment 

Sodium-sulfur core technology development, 11:36015 
(RA;US) 

Sodium-sulfur studies at SNL, 11:36017 (RA;US) 

Technical and economic assessments of electrochemical energy 
storage systems project: cost assessment of battery energy 
storage, 11:36041 (RA;US) 

SOILS 
Acidification 

Factors affecting the long-term response of surface waters to 
acidic deposition: state-of-the-science. Project report, 
11:36792 (R;US) 


Rare earth elements in soils from selected areas on the Island 
of Hawaii, 11:36903 (J;US) 
Interfaces 
Interfacial stability of soil covers on lined surface 
impoundments, 11:35599 (R;US) 


Potential for tunneling based on rock and soil melting. 
Abstracts, 11:36566 (R;US) 
Mineralization 
Effect of simulated acid rain on nitrification and nitrogen 
mineralization in forest soils, 11:36675 (R;US) 
Nitrification 
Effect of simulated acid rain on nitrification and nitrogen 
mineralization in forest soils, 11:36675 (R;US) 


Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 

Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 3. Appendix C. 
Water and salt movement in relatively dry soils, 11:36754 
(R;US) 

Pollution 

Comparison of heavy-metal uptake by Eisenia foetida with that 
of other common earthworms. Final technical report, 
11:36847 (R;US) 

Installation Restoration Program. Final report, phase 2, Stage 1 
- problem confirmation study, Norton Air Force Base, San 
Bernardino, California. Volume 2. A: Final report, 
December 1984-July 1985, 11:36779 (R;US) 

Remedial investigation of contaminant mobility at Naval 
Weapons Station, Concord, California. Final report, 11:36777 
(R;US) 

Radiometric Surveys 

Radiological survey of Seneca Army Depot. Final report, 

11:36756 (R;US) 
Slope Stability 
Interfacial stability of soil covers on lined surface 
impoundments, 11:35599 (R;US)-- 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SUNSPOTS 

Observations of low-degree p-mode oscillations in 1984. 
Comments on techniques for spectral deconvolution, 
11:36905 (R;US) 

SOLAR ARCHITECTURE 

Massachusetts Multi-Family Passive Solar Program: 
Experience with performance monitoring of multi-family 
buildings, 11:35796 (BA;US) 

The influence of geometry on natural convection in buildings, 
11:35798 (BA;US) 

SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

Electric Discharges 

Characterization of EMI generated by the discharge of a 
VOLT solar array. Final Report, 11:35702 (R;US) 


Complete electrical part of the Advanced Rigid Array (ARA)- 
solar array. Final Report, 11:35689 (R;DE) 
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SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CASCADE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
SCHOTTKY BARRIER SOLAR CELLS 
SILICON SOLAR CELLS 


Calibration 
Results of the 1985 NASA/JPL balloon flight solar cell 
calibration program, 11:35701 (R;US) 
Solar cell calibration facility validation of balloon flight data: a 
comparison of shuttle and balloon flight results, 11:35700 
(R;US) 


Encapsulation 
R and D work for improved solar cell embedding using 
advanced embedding and covering material. Final report, 
11:35695 (R;DE;In German) 
Fabrication 
Pulsed excimer laser processing for cost-effective solar cells. 
Final report No. 1, May 1984-December 1985, 11:35687 
(R;US) 
Soldered Joints 
Physical metallurgy issues in solder joint performance, 
11:35709 (R;US) 


Standards 
Results of the 1985 NASA/JPL balloon flight solar cell 
calibration program, 11:35701 (R;US) 
Technology Assessment 
State of the art and prospectives of photovoltaic 
semiconductor solar cells, 11:35698 (R;IT;In Italian) 
SOLAR COLLECTORS 
See also SOLAR PONDS 
UNGLAZED SOLAR COLLECTORS 
Performance Testing 
Data bank on experimental results of solar pilot plants. Vols. 1 
and 2. Final report, 11:35810 (R;DE;In French) 
Test Facilities 
Solar Pilot Test Facility Belgium. Reconstruction and final 
operational phase. Final report, 11:35811 (R;DE) 
SOLAR CONCENTRATORS 
See also LUMINESCENT CONCENTRATORS 
LAR REFLECTORS 
Concentrator Solar Cells 
Development of photovoltaic concentrator systems with 500 
W power output. Final report, 11:35692 (R;DE;In German) 
Materials Testing 
Workshop on the physics and chemistry of solar-flux effects on 
condensed phase/gas interfaces, 11:35775 (R;US) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
Performance comparison of absorption and desiccant solar 
cooling systems, 11:35790 (R;US) 


Advanced desiccant materials research, 11:35793 (R;US) 

Analytical investigation of the desiccant enhanced nocturnal 
radiation cooling concept. Final report, 11:35788 (R;US) 

Performance comparison of and desiccant solar 
cooling systems, 11:35790 (R;US) 

erformance 


Analytical investigation of the desiccant enhanced nocturnal 
radiation cooling concept. Final report, 11:35788 (R;US) 


of absorption and desiccant solar 
cooling systems, 11:35790 (R;US) 


Management 

Active Program Research Requirements (APRR). Executive 
summary, 11:35779 (R;US) 

Descriptions of DOE R and D planning projects. Task 1, 
11:35780 (R;US) 

Research Programs 

Active Program Research Requirements (APRR). Executive 
summary, 11:35779 (R;US) 

Descriptions of DOE R and D planning projects. Task 1, 
11:35780 (R;US) 


IEA solar: working toward greater cost-effectiveness. 1985 
annual report of the International Energy Agency Solar 
Heating and Cooling Programme, 11:35789 (R;US) 

SOLAR CORONA 
Magnetic Fields 

Geomagnetic disturbances. Final report, 1 September 1975-30 

September 1985, 11:36933 us 
SOLAR CYCLE 
Equatorial scintillations: advances since ISEA-6, 11:36931 
(R;US) 
ic disturbances. Final report, 1 September 1975-30 
September 1985, 11:36933 (R;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR DRYING 
Demonstration Programs 

Realization of a tunnel-drying for fruits and vegetables using 
mainly solar energy. Demonstration project. Final report, 
11:35782 (R;DE;In English and French) 

SOLAR ENERGY 


Limitations on the efficiency of the solar photoreduction of 
carbon. Final report, June 1982-May 1985, 11:35706 (R;US) 
SOLAR ENERGY CONVERSION 


See also OCEAN THERMAL ENERGY CONVERSION 
SOLAR THERMAL CONVERSION 


Research Programs 

1985 survey of utility residential end-use projects. Final report, 

11:36105 (R;US) 
SOLAR FLARES 

Geomagnetic disturbances. Final report, 1 September 1975-30 
September 1985, 11:36933 (R;US) 

Solar-Geophysical Data Number 498, February 1986. Part 1 
(prompt reports). Data for January 1986, December 1985, 
and late data, 11:36925 (R;US) 

Solar-Geophysical Data Number 498, February 1986. Part 2 
(comprehensive reports). Data for August 1985, and 
miscellanea, 11:36926 (R;US) 

Solar-Geophysical Data Number 495, November 1985. Part 1 
(prompt reports). Data for October 1985, September 1985, 
and late data, 11:36919 (R;US) 

Solar-geophysical data number 495, November 1985. Part 2 
(comprehensive reports). Data for may 1985, and 
miscellanea, 11:36920 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 1 
(prompt reports). Data for December 1985, November 1985, 
and late data, 11:36921 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 2 
(comprehensive reports). Data for July 1985, and 
miscellanea, 11:36922 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 1 
(prompt reports). Data for September 1984, August 1984, 
and late data, 11:36923 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 2 
(comprehensive reports). Data for April 1984, November 
1981, and miscellanea, 11:36924 (R;US) 

Survey of known indicators of auroral substorm onset. 
Research report, 1 January-9 May 1985, 11:36937 (R;US) 

Coherent Scattering 

Solar flare ionization in the mesosphere observed by coherent- 

scatter radar, 11:36918 (R;US) 
Simulation 


Search for outflows from x-ray bright points in coronal holes. 
Final Report, 11:36917 (R;US) 
Electron Density 
Solar flare ionization in the mesosphere observed by coherent- 
scatter radar, 11:36918 (R;US) 
Solar X-Ray Bursts 
Search for outflows from x-ray bright points in coronal holes. 
Final Report, 11:36917 (R;US) 
SOLAR FLUX 
Calculation Methods 
SERI daylight protractors for clear and overcast skies, 
11:35682 (BA;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 





SOLAR HEATING SYSTEMS 
Performance Testing 


Performance Testing 
‘Data bank on experimental results of solar pilot plants. Vols. 
and 2. Final report, 11:35810 (R;DE;In French) 
Long-term performance evaluation of six intermediate- 
temperature solar industrial process heat systems, 11:35807 
(BA;CA) 


Management 

Active Program Research Requirements (APRR). Executive 
summary, 11:35779 (R;US) 

Descriptions of DOE R and D planning projects. Task 1, 
11:35780 (R;US) 

Research Programs 

Active Program Research Requirements (APRR). Executive 
summary, 11:35779 (R;US) 

Descriptions of DOE R and D planning projects. Task 1, 
11:35780 (R;US) 

Modelling Group for Solar Systems. Final report, 
11:35787 (R;DE) 

IEA solar: working toward greater cost-effectiveness. 1985 
annual report of the International Energy Agency Solar 
Heating and Cooling Programme, 11:35789 (R;US) 

Simulation 
modelling group. Solar space heating and domestic 
hot water systems. Final report, 11:35783 (R;DE) 


Analysis 

European modelling group. Solar space heating and domestic 

hot water systems. Final report, 11:35783 (R;DE) 
Test Facilities 
Solar Pilot Test Facility Belgium. Reconstruction and final 
operational phase. Final report, 11:35811 (R;DE) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PONDS 
See also ROOF PONDS 
Heat Extraction 

Heat extraction from the ANL research salt gradient solar 
pond, 11:35809 (R;US) 

Solar pond heat removal using a submerged heat exchanger, 
11:35815 (BA;CA) 

Performance Testing 

Instrumentation and performance evaluation of a gel solar 

pond in Chamberino, New Mexico, 11:35812 (R;US) 
SOLAR PROMINENCES 

Solar-Geophysical Data Number 498, February 1986. Part 2 
(comprehensive reports). Data for August 1985, and 
miscellanea, 11:36926 (R;US) 

Solar-geophysical data number 495, November 1985. Part 2 
(comprehensive reports). Data for may 1985, and 
miscellanea, 11:36920 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 2 
(comprehensive reports). Data for July 1985, and 
miscellanea, 11:36922 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 2 
(comprehensive reports). Data for April 1984, November 
1981, and miscellanea, 11:36924 (R;US) 

SOLAR RADIATION 
Availability 

Establishment of a comprehensive solar radiation center and 

data bank in Greece. Final report, 11:35679 (R;DE) 
Denmark 

Variability in space of solar radiation. Final report, 11:35678 

(R;DE) 
Greece 


Establishment of a comprehensive solar radiation center and 
data bank in Greece. Final report, 11:35679 (R;DE) 
Mathematical Models 
Short reference year. Final report, 11:35676 (R;DE) 
Radiant Flux Density 
Spectral solar irradiance data sets for selected terrestrial 
conditions, 11:35680 (J;CH) 
Radiowave Radiation 
Solar-Geophysical Data Number 482, October 1984. Part 1 
(prompt reports). Data for September 1984, August 1984, 
and late data, 11:36923 (R;US) 
Spatial Distribution 
Variability in space of solar radiation. Final report, 11:35678 
(R;DE) 
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Statistical Data 

Statistical distribution of solar radiation (hourly sums): 
Cumulative Frequency Curves, preparation of a European 
data set and direction for use, 11:35677 (R;DE) 

X Radiation 

Solar-Geophysical Data Number 498, February 1986. Part 2 
(comprehensive reports). Data for August 1985, and 
miscellanea, 11:36926 (R;US) 

Solar-geophysical data number 495, November 1985. Part 2 
(comprehensive reports). Data for may 1985, and 
miscellanea, 11:36920 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 2 
(comprehensive reports). Data for July 1985, and 
miscellanea, 11:36922 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 2 
(comprehensive reports). Data for April 1984, November 
1981, and miscellanea, 11:36924 (R;US) 

SOLAR RADIO BURSTS 

Solar-Geophysical Data Number 498, February 1986. Part 2 
(comprehensive reports). Data for August 1985, and 
miscellanea, 11:36926 (R;US) 

Solar-geophysical data number 495, November 1985. Part 2 
(comprehensive reports). Data for may 1985, and 
miscellanea, 11:36920 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 2 
(comprehensive reports). Data for July 1985, and 
miscellanea, 11:36922 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 2 
(comprehensive reports). Data for April 1984, November 
1981, and miscellanea, 11:36924 (R;US) 

SOLAR RECEIVERS 
See also CENTRAL RECEIVERS 
Absorption 

Monograph Series No. 3: 10 MWe Solar Thermal Central 
Receiver Pilot Plant receiver solar absorptance 
measurements and results, 11:35773 (R;US) 

Performance 

Monograph Series No. 3: 10 MWe Solar Thermal Central 
Receiver Pilot Plant receiver solar absorptance 
measurements and results, 11:35773 (R;US) 

SOLAR REFLECTORS 
Polymers 
Polymer reflectors research during FY 1985, 11:35813 (R;US) 
Research Programs 
Polymer reflectors research during FY 1985, 11:35813 (R;US) 
SOLAR SPACE HEATING 
Research Programs 
Solar energy research outside Sweden, 11:35791 (R;SE) 
SOLAR THERMAL CONVERSION 
Use for overviews of solar thermal program. 
Limitations on the efficiency of the solar photoreduction of 
carbon. Final report, June 1982-May 1985, 11:35706 (R;US) 
SOLAR THERMAL POWER PLANTS 
Cogeneration 
Performance and operating experience of the Solar Total 
Energy Project at Shenandoah, Georgia, 11:35776 (BA;CA) 


Southwest utility expansion plans: implications for solar 
thermal electric technologies, 11:35767 (R;US) 
Meetings 
ings of the solar thermal technology conference, 
11:35768 (R;US) 
Performance Testing 
Performance and operating experience of the Solar Total 
Energy Project at Shenandoah, Georgia, 11:35776 (BA;CA) 
Research 


Programs 
ings of the solar thermal technology conference, 
11:35768 (R;US) 
Technology Assessment 
ings of the solar thermal technology conference, 
11:35768 (R;US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
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SOLAR WATER HEATERS 
Performance 


Thermal performance of SDHW-systems measured in a solar 
simulator, 11:35786 (R;DE) 
Performance Testing 
Long-term performance evaluation of six intermediate- 
temperature solar industrial process heat systems, 11:35807 
(BA;CA) 
Performance monitoring of solar heating for Topsham 
Swimming Pool. Final report, 11:35781 (R;DE) 
SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Research 
Solar energy research outside Sweden, 11:35791 (R;SE) 
SOLAR WIND 
Equatorial scintillations: advances since ISEA-6, 11:36931 
(R;US) 
Geomagnetic disturbances. Final report, 1 September 1975-30 
September 1985, 11:36933 (R;US) 
Survey of known indicators of auroral substorm onset. 
Research report, 1 January-9 May 1985, 11:36937 (R;US) 
SOLAR X-RAY BURSTS 
Catalogs 


Hard X-ray burst spectrometer event listing, 1980 - 1985, 
11:36912 (R;US) 
SOLDERED JOINTS 


Metallurgy 
Physical metallurgy issues in solder joint performance, 
11:35709 (R;US) 
SOLID ELECTROLYTES 
Crack Propagation 
Properties of solid electrolytes, 11:36034 (RA;US) 
Diffusion 


Fast ion motion in selected vitreous and crystalline solid 
electrolytes. Final technical report, April 1, 1984-March 31, 
1985, 11:36350 (R;US) 

Fabrication 

Development of beta-alumina ceramic electrolyte, 11:36216 

(RA;US) 
Tonic Conductivity 

Fast ion motion in selected vitreous and crystalline solid 
electrolytes. Final technical report, April 1, 1984-March 31, 
1985, 11:36350 (R;US) 

Mechanical Properties 
Development of beta-alumina ceramic electrolyte, 11:36216 


Results of comparative testing of selected electrolytes under 
accelerated conditions, 11:36018 (RA;US) 
Research Programs 
Results of comparative testing of selected electrolytes under 
accelerated conditions, 11:36018 (RA;US) 
SOLID STATE LASERS 
Mathematical Models 
Theory of the soliton laser, 11:36515 (R;US) 
SOLIDS 


Explosions 
Fundamental mathematical theory for thermal explosions in 
rigid solids and in gases. Final report, 1 March 1982-21 July 
1985, 11:36646 (R;US) 


Fracture behavior of a solid with random porosity, 11:36295 
GJ;US) 


Fracture behavior of a solid with random porosity, 11:36295 
GUS) 
Young Modulus 
Fracture behavior of a solid with random porosity, 11:36295 
G;US) 
SOLUTES 
Environmental Transport 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 
SOLVENT-REFINED COAL 
Demetallization 
Demetallization of coal liquid residuum, 11:35422 (R;US) 


SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS 
See also ORGANIC SOLVENTS 
Evaluations 
Supercritical water based liquefaction. Quarterly report No. 7, 
March 15-June 14, 1986, 11:35415 (R;US) 
Teratogenesis 
Teratology of complex mixtures, 11:36874 (RA;US) 
Toxicity 
Teratology of complex mixtures, 11:36874 (RA;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
Wave Propagation 
Surface waves in SnTe/Sb superlattices, 11:36312 (J;US) 
SOUTH AFRICA 
Coal Deposits 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
Coal Industry 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
Coal Mines 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 


Availability and cost of coal in South Africa, 11:35493 (R;GB) 
Government Policies 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
Harbors 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
Socio-Economic Factors 
Availability and cost of coal in South Africa, 11:35493 (R;GB) 
SOVIET UNION 
See USSR 
SPACE HEATING 
See also SOLAR SPACE HEATING 
Energy Efficiency 
Space heating in the Capenhurst low energy houses. Research 
memo, 11:36153 (R;US) 
Heat Storage 
Bases for central storage units. Research report, 11:36155 
(R;US) 
SPACE POWER REACTORS 
Antimatter 
Potential applicability of the Los Alamos Antiproton Research 
Program to advanced propulsion, 11:36495 (R;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE SHUTTLES 
Interactions Measurement Payload for Shuttle (IMPS) 
Definition Phase study. Final report, 23 May 1983-15 
December 1984, 11:36935 (R;US) 
Engines 
Computational and experimental study of flow-induced 
vibration of the SSME main injector post, 11:36537 (R;US) 
SPACECRAFT POWER SUPPLIES 
Antennas 
Technology for satellite power conversion. Semiannual 
Technical Report, 27 May-26 October 1985, 11:36116 (R;US) 


Technology for satellite power conversion. Semiannual 
Technical Report, 27 May-26 October 1985, 11:36116 (R;US) 
Heat Pipes 
Transient performance investigation of a space power system 
heat pipe, 11:35888 (R;US) 
Indium Phosphide Solar Cells 
ITO/InP solar cells for space application, 11:35739 (RA;US) 
SPARK IGNITION ENGINES 
Nippon Kokan technical report, No. 44, August 1985: overseas, 
11:36276 <R;US) 
SPECTRA UNFOLDING 
Computer Codes 
SPUNIT, a computer code for multisphere unfolding, 11:36621 
(BA;US) 
SPECTROMETERS 
See also HEAVY ION SPECTROMETERS 





SPECTROMETERS 
Computer Codes 


OPTICAL SPECTROMETERS 
ULTRAVIOLET SPECTROMETERS 


Performance 
Single laser thermal lens detector for microbore liquid 
chromatography based on high-frequency modulation, 
11:36401 (J;US) 
SPEED INDICATORS 
See VELOCIMETERS 
SPENT FUEL CASKS 


Biological Shielding 

Shielding analyses for the REA-2023 and Castor-1C BWR 

storage casks, 11:36501 (R;US) 
Computer Calculations 

Cask consolidated spent fuel thermal analyses using the 
COBRA-SFS code, 11:35582 (R;US) 

HYDRA and COBRA-SFS temperature calculations for 
CASTOR-IC, REA-2023, CASTOR-V/21, and TN-24P, 
11:35583 (R;US) 

Computerized Simulation 

Application of scale to analysis of spent fuel casks, 11:36491 

(R;US) 


Design and scale model testing of the NuPac 125-B rail cask, 
11:36506 (R;US) 

Fracture mechanics approach to spent nuclear fuel 
transportation cask design, 11:36504 (R;US) 

Dose Rates 

Shielding analyses for the REA-2023 and Castor-1C BWR 

storage casks, 11:36501 (R;US) 
Heat Transfer 

Cask consolidated spent fuel thermal analyses using the 
COBRA-SFS code, 11:35582 (R;US) 

HYDRA and COBRA-SFS temperature calculations for 
CASTOR-IC, REA-2023, CASTOR-V/21, and TN-24P, 
11:35583 (R;US) 

REA-2023 BWR cask performance test, 11:36500 (R;US) 

Performance Testing 
REA-2023 BWR cask performance test, 11:36500 (R;US) 
S Codes 

Application of scale to analysis of spent fuel casks, 11:36491 

(R;US) 


Experimental data base for estimating the consequences from a 
hypothetical sabotage attack on a spent fuel shipping cask, 
11:35624 (R;US) 

Scale Models 

Design and scale model testing of the NuPac 125-B rail cask, 

11:36506 (R;US) 
SPENT FUEL ELEMENTS 
Dry Storage 

Investigation of water-logged spent fuel rods under dry storage 

conditions, 11:35602 (R;US) 
Drying 

Investigation of water-logged spent fuel rods under dry storage 

conditions, 11:35602 (R;US) 
Moisture 

Investigation of water-logged spent fuel rods under dry storage 

conditions, 11:35602 (R;US) 
Performance 

Analysis of spent fuel performance in a geologic repository, 

11:35622 (R;US) 
SPENT FUEL STORAGE 
Radiation Doses 
Climax spent fuel dosimetry. Short term exposure, 8 March 
1983, 11:35587 (R;US) 
SPENT FUELS 
After-Heat Removal 
, Decay heat measurements and predictions of BWR spent fuel, 
11:35857 (R;US) 
Dry Storage 

Behavior of spent LWR fuel in nitrogen and in air, 11:35586 
(R;US) 

Variables affecting UO2 oxidation during storage, 11:35581 
(R;US) 

Fluidized-Bed Combustion 

Rover fuel processing - A success with lessons learned, 

11:35579 (BA;US) 
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Oxidation 
Behavior of spent LWR fuel in nitrogen and in air, 11:35586 
(R;US) 
TEM examination of oxidized LWR spent fuel, 11:35585 
(R;US) 
R 
Evaluation of target power supplies for krypton storage in 
sputter-deposited metals, 11:35577 (R;US) 
SPENT SHALES 
Chemical Composition 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 2. Appendix B. 
Compressibility and shear strength of unsaturated spent soil 
shale (From Paraho, Tosco and Lurgi-Ruhgas methods), 
11:35569 (R;US) 
Compressibility 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 2. Appendix B. 
Compressibility and shear strength of unsaturated spent soil 
shale (From Paraho, Tosco and Lurgi-Ruhgas methods), 
11:35569 (R;US) 
Ground Disposal 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 4. Appendix D. 
Temperature and toe erosion effects on spent oil shale 
embankment stability, 11:35571 (R;US) 
Mechanical Properties 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 4. Appendix D. 
Temperature and toe erosion effects on spent oil shale 
embankment stability, 11:35571 (R;US) 
Mechanical Tests 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 4. Appendix D. 
Temperature and toe erosion effects on spent oil shale 
embankment stability, 11:35571 (R;US) 
Revegetation 
Physiological diversity of rangeland soil microbial communities 
as affected by retort oil shale, 11:36821 (BA;US) 
Waste Product Utilization 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 2. Appendix B. 
Compressibility and shear strength of unsaturated spent soil 
shale (From Paraho, Tosco and Lurgi-Ruhgas methods), 
11:35569 (R;US) 
SPHEROMAK DEVICES 
Research Programs 
Princeton Plasma Physics Laboratory annual report, October 
1, 1984-September 30, 1985, 11:37196 (R;US) 
SPICULES 
See SOLAR PROMINENCES 
SPIN EXCHANGE 
Not for chemical reactions. 
Spin observables at intermediate energies: a tool in viewing the 
nucleus, 11:37087 (R;US) 
SPINELS 
Grain Boundaries 
Migration of grain boundaries in ceramic materials with 
particular reference to the sintering process. Progress report, 
October 1, 1985-April 30, 1986, 11:36321 (R;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPOIL BANKS 
Erosion 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 
Land Reclamation 
Reclamation of alkaline ash piles, 11:35457 (R;US) 





195S / ERA-11/16 


Slope Stability 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 4. Appendix D. 
Temperature and toe erosion effects on spent oil shale 
embankment stability, 11:35571 (R;US) 
SPRAY COATING 
Air Pollution Abatement 
Status of the EPA (Environmental Protection Agency) spray- 
painting transfer-efficiency research program. Published 
paper, May 1984-February 1986, 11:36702 (R;US) 


Efficiency 
Status of the EPA (Environmental Protection Agency) spray- 
painting transfer-efficiency research program. Published 
paper, May 1984-February 1986, 11:36702 (R;US) 
SPRAY PONDS 
See SPRAYS 
SPRAYS 
Atomization 
Impingement of liquid-fuel sprays on heated walls. Final 
report, 1 August 1982-10 July 1985, 11:35519 (R;US) 
SQUID DEVICES 
Superconducting Quantum Interference Devices 
Fanctions 


Response 
dc SQUID flux focuser, 11:36493 (R;US) 
SRC-II PROCESS 
Socio-economic, subsidence, transportation and legal 
ramifications of potential coal liquefaction plant sitings. Final 
report, socio-economic ramifications, 11:35414 (R;US) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STAGED COMBUSTION 
Computerized Simulation 
System design study to reduce capital and operating costs and 
bench-scale testing of a circulating-bed AFB advanced 
t. Phase 1, Task 2: interim report on Task 1 results, 
11:35485 (R;US) 
STAINLESS STEEL-304 
Crack 
SAFT-UT for stainless steel pipe inspection, 11:35907 (BA;US) 
Erosion 
Materials erosion and redeposition studies at the PISCES- 
facility: net erosion under redeposition, 11:37201 (R;US) 
Fracture Properties 
Fracture analysis of welded type 304 stainless steel pipe using 
limit load and j-integral techniques, 11:35942 (RA;US) 
Heat Treatments 
Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 
Corrosion 


Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 
Mechanical Properties 
Influence of experimental scatter on the analysis and 
extrapolation of stress-rupture data, 11:36551 (R;US) 
Stress Corrosion 
Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 
Strain effects on sensitization development in 304 stainless steel 
as measured by EPR and STEM/EDS methods, 11:36278 
(R;US) 
Thermomechanical Treatments 
Measurement and i of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 
STAINLESS STEEL-316 
Gas Production Rates 
Helium production in pure elements, isotopes, and alloy steels 
by 14.8-MeV neutrons, 11:37209 (J;US) 
Heat Treatments 
Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 


Corrosion 
Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 


Stress Corrosion 
Measurement and prediction of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 
Thermomechanical Treatments 
Measurement and of sensitization development in 
austenitic stainless steels, 11:35944 (RA;US) 
STAINLESS STEELS 


See also STAINLESS STEEL-304 
STAINLESS STEEL-316 


Aging 
Aging degradation of cast stainless steel, 11:35946 (RA;US) 
Fabrication 


Nippon Kokan technical report, No. 44, August 1985: overseas, 
11:36276 (R;US) 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
Mechanical Properties 
Nippon Kokan technical report, No. 44, August 1985: overseas, 
11:36276 (R;US) 
Neutron Transport 
Monte Carlo and discrete ordinates calculations of 14-MeV 
neutrons streaming through a stainless steel duct: 
Comparison with experiment I, 11:37117 (J;US) 
Oxidation 
Oxidation/sulfidation of material candidates for distributed 
solar receiver thermochemical transport program in SOs, 
11:36282 (R;US) 
Photon Transport 
Gamma-ray energy deposition measurements 
Breeder Blanket Facility, 11:35916 (J;US) 
Sulfidation 
Oxidation/sulfidation of material candidates for distributed 
solar receiver thermochemical transport program in SOs, 
11:36282 (R;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 
Intermediate Vector Bosons 
Spectral-function sum rules for W boson in the weak- and 
strong-coupling versions of the standard model, 11:37055 
GJ;US) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 
Beam Monitoring 
PLIC signal voltages in the SLAC accelerator scaled to the 
SLC arcs, 11:36595 (R;US) 
Ionization Chambers 
PLIC signal voltages in the SLAC accelerator scaled to the 
SLC arcs, 11:36595 (R;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATIONARY POLLUTANT SOURCES 
Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants. 
Audits 
Summary of the 1984 EPA (Environmental Protection 
Agency) National Performance Audit Program on source 
measurements. Final report, 11:36717 (R;US) 
STATISTICS 
Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 
Computer Codes 
Kalman filter methodology in SAS language, 11:37233 
(R;IT;IT) 
STEAM 


its in the Fast 


Analysis of influence of steam superheating on packed bed 
quench phenomena, 11:36000 (BA;US) 
STEAM COOLANT 
See STEAM 





STEAM GENERATORS 


Cleaning 
Steam generator tube vibration study, 11:35948 (RA;US) 
Simulation 


An automated aid for isolating defects in the heat exchanger 

tubing of nuclear steam generators, 11:35904 (BA;US) 
Defects 

An automated aid for isolating defects in the heat exchanger 

tubing of nuclear steam generators, 11:35904 (BA;US) 
Eddy Current Testing 

An automated aid for isolating defects in the heat exchanger 
tubing of nuclear steam generators, 11:35904 (BA;US) 

Field application of eddy-current data processing, 11:35869 
(R;FR) 

Improved eddy-current testing of steam generator tubing, 
11:35954 (RA;US) 

Magnetite 
Steam generator tube vibration study, 11:35948 (RA;US) 
Modifications 

Evaluation of surface modification techniques for PWR steam 

generator channel heads. Final report, 11:35875 (R;US) 
Nondestructive Testing 

Surry steam generator - examination and evaluation, 11:35947 

(RA;US) 
Pipes 

An automated aid for isolating defects in the heat exchanger 

tubing of nuclear steam generators, 11:35904 (BA;US) 
Tubes 

1983 workshop on secondary-side stress corrosion cracking and 
intergranular corrosion of PWR steam generator tubing: 
proceedings, 11:35871 (R;US) 

Stress corrosion cracking of Inconel 600 steam generator 
tubing in primary water and related conditions, 11:35949 
(RA;US) 

Water Chemistry 

Return of hideout chemicals in PWR steam generators during 
power and temperature reductions. Final report, 11:35872 
(R;US) 

STEAM SYSTEMS 
Water Chemistry 

Interim consensus guidelines on fossil plant cycle chemistry. 

Final report, 11:35839 (R;US) 
STEAM TURBINES 
Energy Conservation 

Microcomputer-based part-power heat-balance program for 
commercial marine steam-turbine propulsion plants. Volume 
1. Executive summary, 11:36177 (R;US) 

Microcomputer based part-power heat-balance program for 
commercial marine steam-turbine propulsion plants. Volume 
2. User's guide, 11:36178 (R;US) 

Performance Testing 

Demonstration of an alternative ASME steam turbine 

generator acceptance test. Final report, 11:35837 (R;US) 
Water Chemistry 
Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A106 
Fractures 
Investigation of tearing iustability phenomena in ASTM A106 
steel, 11:36274 (R;US) 
STEELS 
See also CARBON STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
STAINLESS STEELS 
Crack Propagation 
Growth of cracks under far-field cyclic compressive loads: 
numerical and experimental results, 11:36258 (R;US) 
Role of crack arrest in the evaluation of PWR pressure vessel 
integrity during PTS transients, 11:35877 (J;GB) 


Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 
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Erosion 
Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 
Fracture Mechanics 
Review of PWR-related thermal-shock studies, 11:35921 
(R;US) 


Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 

Ton Implantation 

Implantation of Ti + C for reduced friction and wear of steels, 

11:36305 (J;NL) 


Performance of piezoresistive carbon sensors in contact with 
porous materials, 11:36373 (J;US) 
Reactor Materials 
Review of PWR-related thermal-shock studies, 11:35921 
(R;US) 
Ultimate Strength 
Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 
Yield Strength 
Relationship of an alloy’s mechanical properties to its response 
to individual erosive particle impacts (4340 steel, Hastelloy 
C-276 and Berylco 25), 11:36243 (R;US) 
STELLARATORS 
Magnetic Field Ripples 
Ripple transport at low collision frequency, 11:37175 (J;GB) 
STEM CELLS 
Cell Proliferation 
Residual toxicity in hematopoietic cells following a single dose 
of methylnitrosourea, 11:36881 (J;GB) 
STILBENE 
Isomerization 
Organic chemistry in supercritical fluid solvents: 
photoisomerization of trans-stilbene, 11:36460 (R;US) 
Photochemical Reactions 
Organic chemistry in supercritical fluid solvents: 
photoisomerization of trans-stilbene, 11:36460 (R;US) 
STIMULATED EMISSION DEVICES 
See GASERS 
LASERS 
STIRLING ENGINES 
Materials Testing 
Alloy chemistry and microstructural control to meet the 
demands of the automotive Stirling engine, 11:36212 (R;US) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Feasibility Studies 
Economic feasibility of inert cushions in underground gas 
storage, 11:35564 (R;US) 


Economic feasibility of inert cushions in underground gas 
storage, 11:35564 (R;US) 
STORAGE RINGS 
See also SUPERCONDUCTING SUPER COLLIDER 


Does the transition to chaos determine the dynamic aperture, 
11:35600 (R;US) 
Instability 
Does the transition to chaos determine the dynamic aperture, 
11:36600 (R;US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
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STOVER 
See AGRICULTURAL WASTES 
Ss 


Time Dependence 
Necking and fracture in creep damaging solids, constitutive 
modelling and analysis, 11:36261 (RA;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
Economic Impact 
Logistics of the US Strategic Petroleum Reserve in the world 
petroleum market: 1990-2000, 11:35526 (R;US) 
Research Programs 
Strategic Petroleum Reserve supporting research. Final 
technical report for FY85, 11:35536 (R;US) 
STREAK CAMERAS 
Effects 
Improvements in avalanche-transistor sweep circuitry for 
electro-optic streak cameras, 11:36617 (J;US) 
Sweep Circuits 
Improvements in avalanche-transistor sweep circuitry for 
electro-optic streak cameras, 11:36617 (J;US) 
Transistor Switching Circuits 
Improvements in avalanche-transistor sweep circuitry for 
electro-optic streak cameras, 11:36617 (J;US) 
STREAK PHOTOGRAPHY 


Equipment 
Electrostatic streak tube development. Final report, 11:36509 
(R;US) 
STREAMS 
See also RIVERS 
Acidification 
Acid deposition: long-term trends. Final report, 11:36738 
(R;US) 
Water Pollution 
rtunities to protect instream flows in Massachusetts, 
11:36793 (R;US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 


Toroidal compactification of closed bosonic strings, 11:37144 
(R;US) 
Field Equations 
Line functionals and string field theory, 11:37071 (J;US) 
STRONTIUM 
Atom-Atom Collisions 
Formation of H~ by charge transfer in alkaline-earth vapors, 
11:36986 (J;US) 
STRONTIUM 86 TARGET 
Neutron Reactions 
Neutron capture cross sections for /sup 86,87/Sr at Stellar 
temperatures, 11:37098 (R;US) 
STRONTIUM 87 TARGET 
Neutron Reactions 
Neutron capture cross sections for /sup 86,87/Sr at Stellar 
temperatures, 11:37098 (R;US) 
STRONTIUM 89 
Effect of hemopoietic microenvironment on splenic suppressor 
macrophages in congenitally anemic mice of genotype 
S1/sup d/, 11:36829 (R;US) 
Selectively eliminated blood monocytes and splenic suppressor 
- macrophages in mice depleted of bone marrow by strontium 
89, 11:36830 (R;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURE (MOLECULAR) 
See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 
See BUILDINGS 


Biochemical Reaction Kinetics 
Physiological models as an approach to toxicokinetics, 
11:36856 (RA;US) 
Biological Effects 
Physiological models as an approach to toxicokinetics, 
11:36856 (RA;US) 


STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL 
Alkaline Hydrolysis 

Alkaline hydrolysis transformation of coal. Final report, 

11:35481 (R;US) 
Bulk Density 

Wet carbonization of lump-size low-rank coals by a novel non- 
slurry approach. Progress report, August-October 1985, 
11:35406 (R;US) 

Carbonization 

Wet carbonization of lump-size low-rank coals by a novel non- 
slurry approach. Progress report, August-October 1985, 
11:35406 (R;US) 

Chemical Composition 

Alkaline hydrolysis transformation of coal. Final report, 

11:35481 (R;US) 
Dissolution 

Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Fifth quarterly report, October 
1-December 31, 1984, 11:35412 (R;US) 

Heat Treatments 

Steam pretreatment of subbituminous coal. Final report (With 
steam at °C; pyrolysis with steam at 400°C), 11:35480 
(R;US) 

SUBCRITICAL ASSEMBLIES 
Gamma Dosimetry 

Gamma-ray energy deposition measurements in the Fast 

Breeder Blanket Facility, 11:35916 (J;US) 
Shielding 
Gamma-ray energy ition measurements in the Fast 
Breeder Blanket Facility, 11:35916 (J;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBSTRATES 
Performance 
Sensitized fluorescence spectrometry using solid organic 
substrate, 11:36403 (J;US) 
SUBURBS 
See URBAN AREAS 
SUDDEN IONOSPHERIC DISTURBANCE 

Solar-Geophysical Data Number 498, February 1986. Part 1 
(prompt reports). Data for January 1986, December 1985, 
and late data, 11:36925 (R;US) 

Solar-Geophysical Data Number 495, November 1985. Part 1 
(prompt reports). Data for October 1985, September 1985, 
and late data, 11:36919 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 1 
(prompt reports). Data for December 1985, November 1985, 
and late data, 11:36921 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 1 
(prompt reports). Data for September 1984, August 1984, 
and late data, 11:36923 (R;US) 

SULFATES 
See also CALCIUM SULFATES 
IRON SULFATES 

Evaluation of the PEM-2 (Pollution Episodic Model Version 
2) using the 1982 Philadelphia Aerosol Field Study data 
base. Final report, January 1984-June 1985, 11:36688 (R;US) 

Air Pollution 

RELMAP: a regional Lagrangian model of air pollution - 

user’s guide. Final report, 11:36694 (R;US) 
Air Pollution Monitors 

National Performance Audit Program: ambient air audits of 

analytical proficiency - 1984, 11:36692 (R;US) 
Biodegradation 

Microbial sulfate reduction in extremely acid lakes. Technical 
report, (Final) 1 August 1984-30 September 1985, 11:36785 
(R;US) 

Emission 

Acid deposition: long-term trends. Final report, 11:36738 

(R;US) 
Environmental Transport 

Attenuation capacity of western North Dakota overburden 

sediments. Final report, 11:35459 (R;US) 





Inhalation 
Ambient-sulfate-aerosol deposition in man: modeling the 
influence of hygroscopicity, 11:36673 (R;US) 


Retention 
Ambient-sulfate-aerosol deposition in man: modeling the 
influence of hygroscopicity, 11:36673 (R;US) 
SULFONATES 
For salts of sulfonic acids; for esters see SULFONIC ACID 
ESTERS. 


Triplet-state photophysics of anthracene sulphonates, 11:36465 
(J;GB) 


Purification 
Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 


Synthesis 
Synthesis and purification of key compounds for 
thermodynamics and characterization studies. [Final] report, 
September 1, 1984-September 30, 1985, 11:36442 (R;US) 


Corrosive Effects 
Effect of sulfur corrosion on glass electrolyte, 11:36029 
(RA;US) 
Flotation 
Characterization of coal surfaces. Technical progress report, 21 
February-20 May 1986 (Wax coated particles), 11:35476 
(R;US) 
SULFUR 33 
Diffusion 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, 11:36416 (R;US) 
SULFUR 34 
Isotope Effects 
Sigma bands in the near-ultraviolet absorption spectrum of 
12CS,, 11:36436 (J;US) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS 
See also SULFATES 
SULFUR OXIDES 
Coal-gasification environmental data summary: sulfur and 
nitrogen species. Final report, September 1984-December 
1985, 11:35465 (R;US) 


Bond Lengths 
i i of sulfur on copper and 
molybdenum surfaces: a photoelectron diffraction study, 
11:36421 (R;US) 


11:36421 (R;US) 


Manual method for measurement of reduced sulfur compounds, 
11:35456 (R;US) 
SULFUR DIOXIDE 
Evaluation of the PEM-2 (Pollution Episodic Model Version 
2) using the 1982 Philadelphia Aerosol Field Study data 
base. Final report, January 1984-June 1985, 11:36688 (R;US) 


On absorption of sulfur dioxide in water at medium pressures 
using the Danckwerts agitator vessel, 11:36425 (R:DE:In 
German) 

Air Pollution 

RELMAP: a regional Lagrangian model of air pollution - 

user's guide. Final report, 11:36694 (R;US) 
Air Pollution Monitors 

National Performance Audit Program: ambient air audits of 

analytical proficiency - 1984, 11:36692 (R;US) 
Chemical Reactions 

Comparison of the UCB sulfur recovery process with 

conventional sulfur recovery technology for i 


treating recycle 
gas from a crude oil residuum hydrotreater, 11:35426 (R;US) 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
11:36310 (J;US) 
ynamics of solution of SO2(g) in water and of aqueous 
sulfur dioxide solutions, 11:36426 (R;US) 
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Deposition 
Sulfur dioxide exchange in a loblolly pine plantation, 11:36746 
(BA;US) 
Environmental 
Sulfur dioxide exchange in a loblolly pine plantation, 11:36746 
(BA;US) 
Foliar Uptake 
Effects of ozone and sulfur dioxide on cotton growth and 
quality. Final report, 14 September 1083-14 March 1985, 
11:36719 (R;US) 
Oxidation 
On absorption of sulfur dioxide in water at medium pressures 
using the Danckwerts agitator vessel, 11:36425 (R;DE;In 
German) 
Pollution 
Identification and assessment of areas in Scotland which are at 
risk of breaching EC Directive limit values for smoke and 
SOz, 11:36749 (R;US) 
Removal 
Manual method for measurement of reduced sulfur compounds, 
11:35456 (R;US) 
Thermodynamics 
Thermodynamics of solution of SO2(g) in water and of aqueous 
sulfur dioxide solutions, 11:36426 (R;US) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Beam Production 
Formation of negative ions by charge transfer: He~ to Cl- , 
11:36995 (J;US) 
Energy Levels 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
X-Ray Spectra 
Dirac-Fock energies for multiple K-plus L-shell vacancy states 
of ions with Z = 9 to 18, 11:36973 (J;US) 
SULFUR OXIDES 


See also SULFUR DIOXIDE 
SULFUR TRIOXIDE 


Air Pollution Abatement 
Flue gas desulfurization, 11:35849 (P;US) 
Emission 
Historic emissions of sulfur and nitrogen oxides in the United 
States from 1900 to 1980 (journal version), 11:36714 (R;US) 
Removal 
Flue gas desulfurization, 11:35849 (P;US) 
SULFUR SULFIDES 
See SULFUR 
SULFUR TRIOXIDE 

Fly-ash resistivity prediction improvement with emphasis on 
sulfur trioxide. Final report, July 1983-July 1984, 11:35848 
(R;US) 

SUNSPOTS 

Solar-Geophysical Data Number 498, February 1986. Part 1 
(prompt reports). Data for January 1986, December 1985, 
and late data, 11:36925 (R;US) 

Solar-Geophysical Data Number 495, November 1985. Part 1 
(prompt reports). Data for October 1985, September 1985, 
and late data, 11:36919 (R;US) 

Solar-geophysical data number 495, November 1985. Part 2 
(comprehensive reports). Data for may 1985, and 
miscellanea, 11:36920 (R;US) 

Solar-Geophysical Data Number 497, January 1986. Part 1 
(prompt reports). Data for December 1985, November 1985, 
and late data, 11:36921 (R;US) 

Solar-Geophysical Data Number 482, October 1934. Part 1 
(prompt reports). Data for September 1984, August 1984, 
and late data, 11:36923 (R;US) 

Solar-Geophysical Data Number 482, October 1984. Part 2 
(comprehensive reports). Data for April 1°84, November 

1981, and miscellanea, 11:36924 (R;US) 
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SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
Vector Processing 
Monte Carlo photon transport on a vector supercomputer, 
11:37210 (J;US) 
New scalar and vector elementary functions for the IBM 
System/370, 11:37252 (J;US) 
SUPERCONDUCTING COILS 
Design 
Pulsed inductive energy store. Final report, July 1982-January 
1984, 11:36008 (R;US) 
SUPERCONDUCTING COLLOID DETECTORS 
Uses 
Detecting cold dark-matter candidates, 11:36614 (J;US) 
SUPERCONDUCTING MAGNETS 
Critical Current 
Performance of NbsSn-Cu in situ conductor in a 
superconducting magnet, 11:36492 (R;US) 
Design 
Engineering superconducting magnet systems for fusion 
reactors, 11:37215 (BA;US) 
Engineering 
Engineering superconducting magnet systems for fusion 
reactors, 11:37215 (BA;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Superconducting Super Collider project, 11:36577 (R;US) 


Report of the HEPAP subpanel on review of recent 
information on superferric magnets, 11:36599 (R;US) 
SUPERCONDUCTING WIRES 
Production 
Diffusion process in NbsSn-Cu superconducting wire made by 
the external tin method, 11:36494 (R;US) 
SUPERCONDUCTORS 
Sulfur-based synthetic metal superconductors, 11:36349 (R;US) 
Energy Absorption 
Ultrasonic attenuation in clean anisotropic superconductors, 
11:37130 (J;US) 
Ultrasonic Waves 
Ultrasonic attenuation in clean anisotropic superconductors, 
11:37130 (J;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 


Evaluation of RCRA (Resource Conservation and Recovery 
Act) Subtitle D facilities. Final report, 11:36757 (R;US) - 

Groundwater and leachate treatability studies at four 
Superfund sites. Final report, March 1979-December 1983, 
11:36788 (R;US) 

Superfund Record of Decision (EPA Region 1): Charles 
George Reclamation Trust Landfill, Tyngsborough, 
Massachusetts (second remedial action), July 1985. Final 
report, 11:36758 (R;US) 

Superfund Record of Decision (EPA Region 1): Hocomonco 
Pond, Westborough, Massachusetts, September 1985. Final 
report, 11:36796 (R;US) 

Superfund Record of Decision (EPA Region 1): Nyanza 
Chemical Waste Dump site, Ashland, Massachusetts, 
September 1985. Final report, 11:36759 (R;US) 

Superfund Record of Decision (EPA Region 1): Cannon’s 
Engineering Corporation (CEC) Plymouth Site, Plymouth, 
Massachusetts, September 1985. Final report, 11:36760 
(R;US) 

Superfund Record of Decision (EPA Region 2): Sinclair 
Refinery Site, Wellsville, New Uork, September 1985. Final 
report, 11:36761 (R;US) 

Superfund Record of Decision (EPA Region 2): Gloucester 
Environmental Management Services (GEMS) Landfill, 
Gloucester Township, Camden County, New Jersey, 
September 1985. Final report, 11:36762 (R;US) 


Superfund Record of Decision (EPA Region 2): Helen Kramer 
Landfill, Mantua Township, New Jersey, September 1985. 
Final report, 11:36763 (R;US) 

Superfund Record of Decision (EPA Region 2): Swope Oil 
Company, Pennsauken, New Jersey, September 1985. Final 
report, 11:36797 (R;US) 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, Howell Township, New Jersey, September 1985. 
Final report, 11:36764 (R;US) 

Superfund Record of Decision (EPA Region 2): Lipari 
Landfill, Mantua Township, New Jersey (second remedial 
action), September 1985. Final report, 11:36765 (R;US) 

Superfund Record of Decision (EPA Region 4): American 
Creosote Works, Inc., Pensacola, Florida, September 1985. 
Final report, 11:36766 (R;US) 

Superfund Record of Decision (EPA Region 5): 
Lehillier/Mankato Site, Mankato, Minnesota, September 
1985. Final report, 11:36767 (R;US) 

Superfund Record of Decision (EPA Region 5): New 
Brighton/St. Anthony, Ramsey County, Minnesota (initial 
remedial measure), August 1984. Final report, 11:36798 
(R;US) 

Superfund Record of Decision (EPA Region 10): Western 
Processing Company, Inc., Kent, Washington (second 
remedial action), September 1985. Final report, 11:36768 
(R;US) 

Superfund Record of Decision (EPA Region 3): Sand, Gravel 
and Stone Site, Elkton, Cecil County, Maryland, September 
1985. Final report, 11:36799 (R;US) 

Superfund Record of Decision (EPA Region 3): Douglassville 
Disposal Site, Berks County, Pennsylvania, September 1985. 
Final report, 11:36800 (R;US) 

Superfund Record of Decision (EPA Region 3): Moyer 
Landfill Site, Collegeville, Pennsylvania, September 1985. 
Final report, 11:36770 (R;US) 

SUPERGRAVITY 
Compactification 


Spontaneous compactification in ten dimensions and almost 
complex structures, 11:37082 (J;GB) 
Yang-Mills Theory 
Spontaneous compactification in ten dimensions and almost 
complex structures, 11:37082 (J;GB) 
SUPERSYMMETRY 
Meetings 
Supersymmetry: proceedings, 11:37061 (R;US) 
Yang-Mills Theory 
Two-loop calculation in N=2 light-cone Yang-Mills, 11:37079 
(J;NL) 
SURFACE MINING 
Air Pollution 
Continued analysis and derivation of a method to model pit 
retention, 11:35463 (R;US) 


Draglines 
Optimal multiple-seam dragline operating procedures. Volume 
1: dragline simulation models. User’s manual. Open file 
report, 11:35471 (R;US) 
oo multiple-seam dragline operating 
2: Appendices. Open File report, 11:35472 (R;US) 


ting procedures. Volume 


Dusts 
Quartz dust sources during overburden drilling at surface coal 
mines. Information Circular/1985, 11:35498 (R;US) 
Overburden 
Attenuation capacity of western North Dakota overburden 
sediments. Final report, 11:35459 (R;US) 
Quartz dust sources during overburden drilling at surface coal 
mines. Information Circular/1985, 11:35498 (R;US) 
SURFACE TENSION 
Prediction Equations 
Correlation for prediction of interfacial tensions of pure alkane, 
naphthenic and aromatic between their freezing 
and critical points, 11:36455 (J;NL) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


SEAS 


STREAMS 
SWIMMING POOLS 





WATER RESERVOIRS 


Factors affecting the long-term response of surface waters to 
acidic deposition: state-of-the-science. Project report, 
11:36792 (R;US) 


Installation Restoration Program. Final report, phase 2, Stage 1 
- problem confirmation study, Norton Air Force Base, San 
Bernardino, California. Volume 2. Appendices. Final report, 
December 1984-July 1985, 11:36779 (R;US) 
Radiation Monitoring 
Environmental Radiation Data, Report 42, April-June 1985, 
11:36747 (R;US) 


Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985, 11:35618 (R;US) 

Water Quality 

Chemistry and apparent quality of surface water and ground 
water associated with coal basins. Technical completion 
report, 11:36786 (R;US) 

SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Nonlinear Optics 

General considerations on optical second-harmonic generation 

from surfaces and interfaces, 11:37124 (J;US) 
SURFACTANTS 
Biological Effects 
In vitro biologic toxicity of native and surface-modified silica 
and kaolin, 11:36880 (J;US) 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-2 REACTOR 
Gravel Neck, Virginia, USA 
Reactor Safety 
Surry steam generator - examination and evaluation, 11:35947 


(RA;US) 
Steam Generators 


Surry steam generator - examination and evaluation, 11:35947 


Assessment of the adequacy of the calibrations performed by 
commercial calibration services for ionizing radiation survey 
instruments, 11:36611 (R;US) 

SUSPENSIONS 
See also SLUKRIES 
Flow Models 

Particle-wall interaction and wall friction in gas-solid flows, 

11:36545 (BA;US) 
Heat Transfer 

A mechanistic review of heat transfer in dense suspensions, 

11:36543 (BA;US) 
Laser Power Transmission 
Scattered radiation field of a laser beam propagating through 
turbid media, 11:36948 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 


Energy Conservation 
Petroleum conservation in Western European and North 
American households, 11:36157 (J;DE;In German) 
SWEEP CIRCUITS 
Design 
Improvements in avalanche-transistor sweep circuitry for 
electro-optic streak cameras, 11:36617 (J;US) 
P 


Improvements in avalanche-transistor sweep circuitry for 
electro-optic streak cameras, 11:36617 (J;US) 
SWIMMING POOLS 
Corrosion of heat-recovery exchangers in swimming-pool-hall 
. ventilation systems. Research report, 11:36154 (R;US) 
Solar Water Heating 
Performance monitoring of solar heating for Topsham 
Swimming Pool. Final report, 11:35781 (R;DE) 
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Performance of unglazed and uninsulated solar collectors for 
swimming pool heating. Demonstration project. Final report, 
11:35785 (R;DE) 

Unglazed Solar Collectors 

Performance of unglazed and uninsulated solar collectors for 
swimming pool heating. Demonstration project. Final report, 
11:35785 (R;DE) 

SWITCHES 
Pulses 
Long-life, repetitive-pulse switch for lasers. Final report, 
September 1982-June 1985, 11:36555 (R;US) 

SYMBOLIC LOGIC 

See MATHEMATICAL LOGIC 
SYMMETRY BREAKING 

Nuclear probes of fundamental symmetries, 11:37060 (R;US) 

SYMPATHECTOMY 

See AUTONOMIC NERVOUS SYSTEM 
SYMPATHETIC NERVOUS SYSTEM 

See AUTONOMIC NERVOUS SYSTEM 
Ss 

See MEETINGS 
SYNCHROTRON RADIATION 

Topography 

Synchrotron topographic project. Final report, September 1, 

1980-May 31, 1984, 11:36587 (R;US) 
SYNTHESIS GAS 
Bioconversion 

Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report No. 2, 11:35652 (R;US) 

iC FUELS 
See also PYROLYTIC OILS 
Economic Analysis 

Technical and economic analysis of liquid fuel production from 

microalgae, 11:35650 (BA;US) 
SYNTHETIC FUELS REFINERIES 
Water Pollution 
Multimedia technical support document for the ethanol-for-fuel 
industry. Final report, 1981-1985, 11:36723 (R;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


+ 


T INVARIANCE 


Breaking 
Nuclear probes of fundamental symmetries, 11:37060 (R;US) 
TADPOLES 
See LARVAE 
TANDEM MIRROR DEVICES 
See TMR REACTORS 
TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TARA DEVICES 
Electric Discharges 
H™ density in a tandem multicusp discharge, 11:36984 (J;US) 
Ton Sources 
Volume generation of negative ions in high density hydrogen 
discharges, 11:36981 (J;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANTALUM 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
Spectral Shift 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
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X-Ray Spectra 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
TANTALUM ALLOYS 
Microstructure 
Microwave effective linewidth in amorphous Co-Ta films, 
11:36238 (R;US) 
Recrystallization 
Microwave effective linewidth in amorphous Co-Ta films, 
11:36238 (R;US) 
TAR 


See also BITUMENS 
COAL TAR 


Chemical 
Evaluation of processes for removal of particulates, tars and 
oils from biomass gasifier product gases, 11:36742 (R;US) 
TAR SAND OIL 
See BITUMENS 
TARA DEVICES 
Vacuum Systems 
Tara vacuum system, 11:37184 (R;US) 
TARGET CHAMBERS 
Fabrication 
Preparation of a 7Be target via the molecular plating method, 
11:36597 (J;NL) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Particle Identification 
Some crucial predictions of compositeness for the experiments 
at 100-GeV e* e™ colliders, 11:37053 (J;US) 


Decay 
Study of three-prong tau decays and determination of the A: 
parameters, 11:37036 (J;US) 
TAUONS 
See TAU PARTICLES 


Concentration 
Stream sediment sampling and analysis. Final report, 11:36781 
(R;US) 
TECHNOLOGY TRANSFER 
Technology transfer at Pacific Northwest Laboratory. FY 
1985 annual report, 11:36092 (R;US) 
TEFLON 
Microstructure 
Structure of porous materials from small-angle X-ray 
scattering, 11:36388 (BA;US) 
X-Ray Diffraction 
Structure of porous materials from small-angle X-ray 
scattering, 11:36388 (BA;US) 
TELESCOPES 
Mirrors 
Extreme ultraviolet explorer: mirror optical tests and results, 
11:36510 (R;US) 
TELLURIUM 124 TARGET 
Carbon 12 Reactions 
Effective moment of inertia in *°Ce and ‘La, 11:37100 
(R;FR) 
TELLURIUM ISOTOPES 
Health Hazards 
Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 


Concentration 
Downstream behavior of volatile fission product species, 
11:35989 (BA;US) 
TEMPERATURE GRADIENTS 
N Codes 
REMIX: a computer program for temperature transients due to 
high pressure injection after interruption of natural 
circulation, 11:35959 (R;US) 
R Codes 
REMIX: oe ee SS ae a ee © 
high pressure injection after interruption of natural 
cscwtion, 1 11:35959 (R;US) 
TENDONS (STRUCTURAL) 
See CABLES 


TENNESSEE 
Natural Gas Wells 
Technical and commercial feasibility of utilizing gas from 
coalbeds and Devonian shale for purposes of community and 
rural development, 11:35551 (RA;US) 
TENNESSEE VALLEY AUTHORITY 
Energy Demand 
TVA strategic analysis model: its structure and uses, 11:36110 
(R;US) 
TENSION (SURFACE) 
See SURFACE TENSION 
TERMINAL FACILITIES 
US-Italian coal logistics. Final report (In many cases detailed 
information), 11:35492 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
Operation 
Testing activities at the National Battery Test Laboratory, 
11:36044 (RA;US) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Phase Studies 
Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985, 11:35418 (R;US) 


Geology 
Annual report, 1985, 11:36900 (R;US) 
Natural Gas Fields 

Comparative engineering field studies and gas resources of the 
Travis Peak Formation, East Texas Basin. Topical report, 
February-November 1985, 11:35544 (R;US) 

Gas deliverability and flow capacity of surveillance fields in 
Louisiana and Texas Federal Offshore Areas, 11:35541 
(R;US) 

Natural Gas Wells 

Tight-gas-sand core sample analysis. Final report, May 1983- 

July 1985, 11:35543 (R;US) 
TEXT EDITORS 

Standard generalized markup language: a technique for 

document interchange, 11:37255 (R;US) 
TEXTILE INDUSTRY 
Energy Conservation 

Industrial application of continuous wet-on-wet treatments of 
fabric webs. Final report, 11:36184 (R;DE) 

Low energy preparation processing for textiles. Final report, 
11:36183 (R;DE) 

Energy Efficiency 
Industrial market and energy management guide. Standard 
Industrial Classification 22, textile mill products industry, 
11:36181 (R;US) 
Energy Management 

Industrial market and energy management guide. Standard 
Industrial Classification 22, textile mill products industry, 
11:36181 (R;US) 

TEXTILES 
Chemical Preparation 

Low energy preparation processing for textiles. Final report, 

11:36183 (R;DE) 
Impres 

Industrial application of continuous wet-on-wet treatments of 
fabric webs. Final report, 11:36184 (R;DE) 

Low energy preparation processing for textiles. Final report, 
11:36183 (R;DE) 

TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Charge Exchange 

Charge-exchange and fusion reaction measurements during 
compression experiments with neutral beam heating in the 
Tokamak Fusion Test Reactor, 11:37195 (R;US) 





TFTR TOKAMAK 
Research Programs 


Research Programs 
Princeton Plasma Physics Laboratory annual report, October 
1, 1984-September 30, 1985, 11:37196 (R;US) 
Thermonuclear Reactions 
Charge-exchange and fusion reaction measurements during 
compression experiments with neutral beam heating in the 
Tokamak Fusion Test Reactor, 11:37195 (R;US) 
THERMAL BATTERIES 
Combining automatic titration of total iron and sulfur in 
thermal battery materials, 11:36073 (R;US) 
Electrolytes 
Development and operating characteristics of the PS132 
thermal battery. Technical report, 11:36010 (R;US) 


Development and operating characteristics of the PS132 
thermal battery. Technical report, 11:36010 (R;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT 
Evaluation 


10 MW/sub e/ Solar Thermal Central Receiver Pilot Plant: 
thermal storage subsystem evaluation. Final report, 11:35774 
(R;US) 

Performance Testing 

10 MWe Solar Thermal Central Receiver Pilot Plant Mode 5 
(Test 1150) and Mode 6 (Test 1160) test report, 11:35769 
(R;US) 

Research Programs 
1985 survey of utility residential end-use projects. Final report, 
11:36105 (R;US) 
THERMAL GRADIENTS 
See TEMPERATURE GRADIENTS 
THERMAL POLLUTION 
Mathematical Models 

Modelling of large-scale heat and noxious substance transport 
in ground water. Report of activities 1984/1985 of the DFG 
study group at the universities of Hohenheim, Karlsruhe and 
Stuttgart, 11:36782 (R;DE;In German) 

THERMAL POLLUTION (AIR) 


See AIR POLLUTION 
THERMAL POLLUTION 


THERMAL POLLUTION (WATER) 


See THERMAL POLLUTION 
WATER POLLUTION 


THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Mitsubishi Heavy Industries Technical Review, Vol. 22, No. 3, 
1985, 11:35847 (R;US) 


Flow distributions in power plants complex hydraulic systems, 
11:35843 (BA;MX) 
Waste Water 
Water reuse and recycle in the US steam-electric-generating 
industry - an assessment of current practice and potential for 
future applications, 11:35846 (R;US) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC DIODES 
Electric Currents 
Kinetic description of betatron oscillation instability for 
nonrelativistic nonneutral electron flow, 11:37016 (J;US) 
Electrostatics 
Kinetic description of betatron oscillation instability for 
nonrelativistic nonneutral electron flow, 11:37016 (J;US) 


Kinetic description of betatron oscillation instability for 
nonrelativistic nonneutral electron flow, 11:37016 (J;US) 
THERMODYNAMIC PROPERTIES 
See also VAPOR PRESSURE 
Forecasting 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, September 1, 1985-August 31, 1986, 
11:35440 (R;US) 
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THERMOMETERS 
Performance Testing 
Analysis of loop current step response data obtained from in 
situ tests of temperature detectors, 11:36636 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Gas Production Rates 
Helium production in pure elements, isotopes, and alloy steels 
by 14.8-MeV neutrons, 11:37209 (J;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 


See also ION BEAM FUSION REACTORS 
TOKAMAK TYPE REACTORS 
F 


‘orecasting 
Accelerated plan to develop magnetic fusion energy, 11:37200 
(R;US) 
Heat Transfer 
Thermal-hydraulic assessment of high heat flux removal 
techniques for fusion applications, 11:37212 (J;NL) 
Superconducting Magnets 
Engineering superconducting magnet systems for fusion 
reactors, 11:37215 (BA;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THETA-1640 RESONANCES 
Particle Production 
Quark spectroscopy, 11:37028 (R;FR) 
THIN FILMS 
Electric Conductivity 
Computer program to calculate the resistivity of a thin film 
deposited on a conductive substrate from four-point probe 
measurements, 11:36326 (R;US) 
Nondestructive Analysis 
Raman determination of molecular structure and physical 
properties of dielectric coatings, 11:36368 (R;US) 
Shear 
Instrument for measuring the static and dynamic response to 
shear at the air/water interface and of insoluble monolayers: 
some new insights into two-dimensional phases, 11:36645 
G;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THORIUM 
Alpha Dosimetry 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Coprecipitation 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Filtration 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Spectral Shift 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
X-Ray Spectra 
Energy shifts of L x-rays from 70< or => Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
THORIUM 230 
Concentration 
Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985, 11:35618 (R;US) 
THORON 
See RADON 220 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 
Decontamination 
Evaluation of zeolite mixtures for decontamination of high- 
activity-level water in the Submerged Demineralizer System 
(SDS) flowsheet at the Three Mile Island Nuclear Power 
Station, unit 2, 11:35914 (BA;US) 
Evaluation of nuclear facility decommissioning projects. Three 
Mile Island Unit 2 reactor building decontamination. 
Summary status report. Volume 2, 11:35962 (R;US) 
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Evaluation of nuclear facility decommissioning projects. Three 
Mile Island Unit 2 reactor coolant system and systems 
decontamination. Summary status report. Volume 1, 

11:35961 (R;US) 
Radioactive Waste Management 

Evaluation of nuclear facility decommissioning projects. Three 
Mile Island Unit 2. Radioactive waste and laundry 
shipments. Volume 9. Summary status report, 11:35964 
(R;US) 

Reactor Cooling Systems 

Evaluation of nuclear facility decommissioning projects. Three 
Mile Island Unit 2 reactor coolant system and systems 
decontamination. Summary status report. Volume 1, 
11:35961 (R;US) 

Reactor Decommissioning 

Evaluation of nuclear facility decommissioning projects. Three 
Mile Island Unit 2 reactor building decontamination. 
Summary status report. Volume 2, 11:35962 (R;US) 

Evaluation of nuclear facility decommissioning projects. Three 
Mile Island Unit 2 reactor coolant system and systems 
decontamination. Summary status report. Volume 1, 
11:35961 (R;US) 

Evaluation of nuclear facility decommissioning projects. Three 
Mile Island Unit 2 reactor and disassembly. 
Summary status report. Volume 3, 11:35963 (R;US) 

Evaluation of nuclear facility decommissioning projects. Three 
Mile Island Unit 2. Radioactive waste and laundry 
shipments. Volume 9. Summary status report, 11:35964 
(R;US) 

Reactor Fueling 

Evaluation of nuclear facility projects. Three 
Mile Island Unit 2 reactor and a diende 
Summary status report. Volume 3, 11:35963 (R;US) 

Water Treatment 
Evaluation of zeolite mixtures for decontamination of high- 
activity-level water in the Submerged Demineralizer System 
(SDS) flowsheet at the Three Mile Island Nuclear Power 
Station, unit 2, 11:35914 (BA;US) 
THREE-BODY PROBLEM 
Invariance Principles 
Three-body forces mandated by Poincare invariance, 11:37108 
(R;US) 
TIGHT SANDS 
See SANDSTONES 
TIME MEASUREMENT 


Standards 
Length of day and atmospheric momentum: a 
comparison for 1981-1983, 11:36904 (R;US) 
TIME-OF-DAY PRICING 
See TIME-OF-USE PRICING 
TIME-OF-SEASON PRICING 
See TIME-OF-USE PRICING 
TIME-OF-USE PRICING 
Analysis of Southern California Edison’s service time- 
of-use experiment. Final report, 11:36107 (R;US) 
Demonstration Programs 
‘Time-cf-me electricity price effects. Final report, 11:36102 


See T INVARIANCE 
TIN 111 
Giant Resonance 
Gamma decay of isovector giant resonances built on highly 
excited states in '*Sn, 11:37102 (J;US) 
TIN 118 TARGET 
Argon 40 Reactions 
M1 character of unresolved continuum transitions from X-ray 
multiplicity measurements, 11:37099 (R;FR) 
TIN 124 TARGET 
Argon 40 Reactions 
MI character of unresolved continuum transitions from X-ray 
multiplicity measurements, 11:37099 (R;FR) 
TIN ALLOYS 
Electronic Specific Heat 
Electronic heat capacity of the strongly exchange-enhanced 
metal USns, 11:36290 (J;US) 


TMR REACTORS 
Design 


Phonons 
Electronic heat capacity of the strongly exchange-enhanced 
metal USns, 11:36290 (J;US) 
TIN OXIDES 
Crystal Structure 
Local structure of hous SnO: by electron microscope 
techniques, 11:36329 (J;US) 
Electrical Properties 
Solid state electrochromic s\witchable window glazings, 
11:36171 (BA;US) 
Optical Properties 
Solid state electrochromic switchable window glazings, 
11:36171 (BA;US) 
Transmission Electron Microscopy 
Local structure of SnO, by electron microscope 
techniques, 11:36329 (J;US) 
TIN TELLURIDES 
Sound Waves 
Surface waves in SnTe/Sb superlattices, 11:36312 (J;US) 
TITANIUM 
Annealing 
Formation of silicides by rapid thermal annealing over 
polycrystalline silicon, 11:36286 (J;US) 
Ton Sources 
H™ production from different metallic converter surfaces, 
11:36994 (J;US) 
Removal 
Demetallization of coal liquid residuum, 11:35422 (R;US) 
Sprayed Coatings 
Surface engineering by laser and physical vapor deposition 
techniques, 11:36313 (J;US) 
TITANIUM ALLOYS 
Ion Implantation 
Wear improvement of surgical Ti-6A1-4V alloy by ion 
implantation, 11:36304 (J;NL) 
Physical Radiation Effects 
Mechanisms of the electron irradiation-induced amorphous 
transition in intermetallic compounds, 11:36300 (J;US) 
Structural Chemical Analysis 
Synthesis of amorphous Ni-Ti alloy powders by mechanical 
alloying, 11:36311 (J;NL) 
Synthesis 
Synthesis of amorphous Ni-Ti alloy powders by mechanical 
alloying, 11:36311 (J;NL) 
TITANIUM HYDRIDES 
Catalytic Effects 
Direct coal liquefaction using iron titanium hydride, 11:35416 
(R;US) 
TITANIUM NITRIDES 
Sprayed Coatings 
Surface engineering by laser and physical vapor deposition 
techniques, 11:36313 (J;US) 


Sputtering 
Transfer of TiN/Ti/Ag metallization research, 11:35711 
(R;US) 
TITANIUM OXIDES 
Raman Spectroscopy 
Raman determination of molecular structure and physical 
properties of dielectric coatings, 11:36368 (R;US) 
TITANIUM SILICIDES 
Electric Conductivity 
Formation of silicides by rapid thermal annealing over 
polycrystalline silicon, 11:36286 (J;US) 
Synthesis 
Formation of silicides by rapid thermal annealing over 
polycrystalline silicon, 11:36286 (J;US) 


See HYDROXY COMPOUNDS 
TMR REACTORS 
Design 
Advances in Tandem Mirror fusion power reactors, 11:37203 
(R;US) 





TOBACCO PRODUCTS 
Smokes 


Liquid chromatographic determination of benzo(a)pyrene at 
part-per-billion concentrations in highly-refined coal- and 
petroleum-derived fuels, 11:35439 (R;US) 

TOBACCO SMOKES 
Inhalation 
Cigarette smoke and plutonium, 11:36873 (RA;US) 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
DOUBLET-3 DEVICE 
PBX DEVICES 
SPHEROMAK DEVICES 


ICR Heating 
Antennas, Faraday shields, and feedthroughs for ion cyclotron 
resonance heating in Tokamaks, 11:37214 (BA;US) 


Effect of poloidal electric fields on impurity asymmetries and 
transport in tokamaks, 11:37162 (R;US) 
Magnet Coils 
Poloidal field scenario generating code for use in the design 
and operation of tokamaks, 11:37186 (R;US) 
Neutral Beam Sources 
Requirements for negative ion based systems from users’ point 
of view, 11:37002 (J;US) 
Plasma Confinement 
Enhancement of confinement in tokamaks, 11:37165 (R;US) 
Skin currents and compound sawteeth in tokamaks, 11:37172 
G;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 


See also INTOR TOKAMAK 
PLT DEVICES 
TFTR TOKAMAK 


Magnet Coils 
Sliding joint concept for toroidal field coils of a tokamak, 
11:37180 (R;US) 
Thermonuclear Ignition 
Tokamak power reactor ignition and time dependent fractional 
power operaticn, 11:37202 (R;US) 
TOLUENE 
Lung Clearance 
Tissue dose in complex mixture exposures, 11:36875 (RA;US) 


Sorption of benzene and toluene by poly(tetrafluoroethylene) 
during headspace analysis, 11:36407 (J;US) 
Vibrational States 
p-Fluorotoluene 2710-A band system, 11:36454 (J;US) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOPOLOGY 
H Codes 
HOMPACK: a suite of codes for globally convergent 
homotopy algorithms. Technical report No. 85-34, 11:37242 
(R;US) 


Develop and test fuel cell powered on-site integrated total 
energy systems. Interim report, February 1981-January 1984, 
11:36096 (R;US) 

TOXIC MATERIALS 
Air Pollution 

Air Toxics Information Clearinghouse: bibliography of health 
effects and risk assessment information. Interim report, 
11:36731 (R;US) 

Air Toxics Information Clearinghouse: rationale for air toxics 
control in seven state and local agencies. Final report, 
11:36750 (R;US) 

Air Toxics Information Clearinghouse: ongoing research and 
regulatory development projects. Interim report, 11:36751 
(R;US) 

Health Hazards 

Air Toxics Information Clearinghouse: bibliography of health 
effects and risk assessment information. Interim report, 
11:36731 (R;US) 
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Organic Compounds 
Toxic substance removal in activated. sludge and PAC 
(powdered activated carbon) treatment systems. Final report, 
1 September 1980-28 February 1983, 11:36086 (R;US) 
Research 
Air Toxics Information Clearinghouse: ongoing research and 
regulatory development projects. Interim report, 11:36751 
(R;US) 
TRACER TECHNIQUES 
Design and testing of a new radio-tag for instrumenting large 
whales. Final report, 11:36773 (R;US) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 
TRANSIENT OVERPOWER ACCIDENTS 
Critical Heat Flux 
Transient critical heat flux and blowdown heat-transfer studies, 
11:35957 (R;US) 
Fission Product Release 
Effect of non-equilibrium fission gas and fuel creep on swelling 
and release in irradiated carbide fuels (Computer code 
UCSWELL), 11:35978 (J;NL) 
Swelling 
Effect of non-equilibrium fission gas and fuel creep on swelling 
and release in irradiated carbide fuels (Computer code 
UCSWELL), 11:35978 (J;NL) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSISTOR SWITCHING CIRCUITS 
Design 
Improvements in avalanche-transistor sweep circuitry for 
electro-optic streak cameras, 11:36617 (J;US) 
Performance 
Improvements in avalanche-transistor sweep circuitry for 
electro-optic streak cameras, 11:36617 (J;US) 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSONIC FLOW 
C Codes 
Method of complex characteristics for design of transonic 
biade sections, 11:37012 (R;US) 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (ENVIRONMENTAL) 
See ENVIRONMENTAL TRANSPORT 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT REGULATIONS 
Information Systems 
Transportation of radioactive materials: a summary of state and 
local legislative requirements for the period ending 
Decemiber 31, 1985, 11:35580 (R;US) 
TRANSPORTATION SECTOR 
Energy Consumption 
Development of a technology assessment data base, 11:36126 
(R;US) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
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Transfer Reactions 
Transfer reactions with heavy elements, 11:37104 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPING 
Includes trapping of electrons or holes in lattices and trapping of 
charged particles in magnetic fields. 


ity 
Diffusion to finite-size traps, 11:37129 (J;US) 
TRAVALE GEOTHERMAL FIELD 
Geothermal Exploration 
Investigation of the geothermal anomaly of Travale/Tuscany 
by telluric, magnetotelluric and geomagnetic deep sounding 
measurements, 11:35818 (R;DE) 
TREAT REACTOR 
Nuclear Fuels 
Recent metal fuel safety tests in TREAT, 11:35918 (R;US) 
Reactor Accidents 
Source term experiments project (STEP): Aerosol 
characterization system, 11:35985 (BA;US) 
Reactor Safety 
Recent metal fuel safety tests in TREAT, 11:35918 (R;US) 
Source Terms 
Source term experiments project (STEP): Aerosol 
characterization system, 11:35985 (BA;US) 
TREES 


See also COTTONWOODS 
EUCALYPTUSES 
FRUIT TREES 
MAPLES 


Coppiced trees as energy crops. Summary report, 11:35694 
(R;DE) 
Energy Source Development 
Coppiced trees as energy crops. Summary report, 11:35694 
(R;DE) 
TRI-GAS PROCESS 
Prior to April 1977 BCR PROCESS was used as descriptor. 
Evaluation 


Test and evaluate the Tri-Gas low-Btu coal gasification 
process, 11:35403 (R;US) 
TRIPLET PARTICLES 
See QUARKS 


Isotopic Exchange 
Gas-phase reactions with ethylene and hydrogen sulfide of 
tritium atoms thermalized after nuclear recoil, 11:36473 
G;US) 


Gas-phase reactions with ethylene and hydrogen sulfide of 
tritium atoms thermalized after nuclear recoil, 11:36473 
(J;US) 

TRITIUM TARGET 
Deuteron Reactions 

Measurement and application of DDy, DTy and D*Hey 

reactions at low energy, 11:37089 (J;NL) 
TROMBE WALLS 
Computer-Aided Design 

Comparison of Solar Load Ratio predictions with performance 

of five passive solar buildings, 11:35805 (BA;CA) 


Design 
[Develop heat wall for passive solar], 11:35778 (R;US) 
Performance 


Comparison of Solar Load Ratio predictions with performance 
of five passive solar buildings, 11:35805 (BA;CA) 
Testing 
[Develop heat wall for passive solar], 11:35778 (R;US) 
TRONA 


Effects 
Production of hydrogen from low-rank coal, 11:35633 (R;US) 
TROUT 


Smolt Monitoring Program, annual report 1985. Part I. 
Estimation of survival, 11:35665 (R;US) 

Smolt Monitoring Program, annual report 1985. Part II. 
Migrational characteristics of Columbia Basin salmon and 
steelhead trout, 1985. Volume II. Brand recapture data, 
11:35667 (R;US) 


TUNGSTEN 
Crystal Structure 


Smolt Monitoring Program, annual report 1985. Part II. 
Migrational characteristics of Columbia Basin salmon and 
steelhead trout, 1985. Volume I, 11:35666 (R;US) 

Survival of Wells Hatchery steelhead in the mid-Columbia 
River, 1984. Part I. 1984 Smolt Monitoring Program annual 
report (Salmo gairdneri), 11:35664 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TSL PROCESS 
Bench-Scale Experiments 

New technology concept for two-stage liquefaction of coal. 
Fifth quarterly report, 1 July-30 September 1984, 11:35411 
(R;US) 

Oil Yields 
Evaluation of coal-liquefaction process, 11:35431 (R;US) 
Process Development Units 

Integrated two stage liquefaction. Volume 1. Final technical 
report, June 1, 1982-July 31, 1985, 11:35409 (R;US) 

Integrated two stage liquefaction. Volume 1. Appendix. 
Experimental data and chronology. Final technical report, 
June 1, 1982-July 31, 1985 (Mostly data; see abstract for 
Volume 1), 11:35410 (R;US) 

Yields 

Integrated two stage liquefaction. Volume 1. Final technical 
report, June 1, 1982-July 31, 1985, 11:35409 (R;US) 

Integrated two stage liquefaction. Volume 1. Appendix. 
Experimental data and chronology. Final technical report, 
June 1, 1982-July 31, 1985 (Mostly data; see abstract for 
Volume 1), 11:35410 (R;US) 

New technology concept for two-stage li ion of coal. 
Fifth quarterly report, 1 July-30 September 1984, 11:35411 
(R;US) 

TUBES 

For objects of tubular shape; not for DRIFT TUBES, 

ELECTRON TUBES or IMAGE STORAGE TUBES. 
Inconel 600 

Stress corrosion cracking of Inconel 600 steam generator 
tubing in primary water and related conditions, 11:35949 
(RA;US) 

Mechanical Vibrations 

Shellside flow-induced tube vibration in typical heat exchanger 
configurations: overview of a research program, 11:36536 
(R;US) 

TUBES (CONDUITS) 
See PIPES 
TUFF 
Deformation 

Thermomechanical scoping calculations for the waste package 

environment tests, 11:36902 (R;US) 
Rock Mechanics 

Thermomechanical scoping calculations for the waste package 

environment tests, 11:36902 (R;US) 
Stresses 
Thermomechanical scoping calculations for the waste package 
environment tests, 11:36902 (R;US) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Atom Collisions 
Ion backscattering from layered targets, 11:36987 (J;US) 
Chemical Bonds 

H and W(001) surface 

surface states, 11:36297 (J;US) 
Chemical Vapor 

Metal film deposition by laser breakdown chemical vapor 

deposition, 11:36299 (J;US) 
Coverings 

Cs/transition metal composite surfaces: First principles 
calculations of high Z, low work function systems, 11:36988 
(J;US) 

H and W(001) surface reconstructions: Local bonding to 
surface states, 11:36297 (J;US) 

Crystal Structure 

H and W(001) surface reconstructions: Local bonding to 

surface states, 11:36297 (J;US) 


ions: Local bonding to 





TUNGSTEN 
Deposition 


Surface-science investigations of the metallization of 
semiconductors by photochemical deposition and related 
techniques, 11:36965 (J;US) 

Ton Collisions 

Production of H™ ions from polycrystalline and single crystal 

(110) tungsten and molybdenum surfaces, 11:36993 (J;US) 
Lattice Parameters 

Theoretical study of the cohesive and structural properties of 

Mo and W in bcc, fcc, and hep structures, 11:36287 (J;US) 


Performance of piezoresistive carbon 
porous materials, 11:36373 (J;US) 
Spectral Shift 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
Stability 
Stability of multilayers at high temperatures, 11:36245 (R;US) 
Surface Properties 
H and W(001) surface reconstructions: Local bonding to 
surface states, 11:36297 (J;US) 
Work Functions 
H and W(001) surface reconstructions: Local bonding to 
surface states, 11:36297 (J;US) 
X-Ray Spectra 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
TUNGSTEN ALLOYS 


See also HASTELLOY C 
TUNGSTEN BASE ALLOYS 


sensors in contact with 


Interfacial reactions between amorphous W-Si thin films and 
polycrystalline overlayers, 11:36242 (R;US) 

Stability of amorphous metal films on semiconductor 
substrates. report, January-December 1985, 
11:36256 (R;US) 


Fatigue behavior of irradiated helium-containing ferritic steels 
for fusion reactor applications, 11:36248 (R;US) 


Stability of multilayers at high temperatures, 11:36245 (R;US) 
TUNGSTEN BASE ALLOYS 
Embrittlement 
Review of embrittlement mechanisms in tungsten heavy alloys 
(W-Ni-Fe), 11:36279 (R;US) 
TUNGSTEN FLUORIDES 


ees eee at Oe ents af 


juctors by deposition and related 
siteieten 11:36965 (3:US) 
TUNGSTEN OXIDES 
Electrical 


Properties 
Optical frequencies free electron ing studies on 
electrochromic materials for variable reflectivity windows, 
11:36172 (BA;US) 


Optical frequencies free electron scattering studies on 
electrochromic materials for variable reflectivity windows, 
11:36172 (BA;US) 

TUNNELING 
Potential for tunneling based on rock and soil melting. 
Abstracts, 11:36566 (R;US) 
TUNNELS 
Desigu ; : 
limit states, 11:36567 (R;US) 
TURBINE BLADES 


term extrapolation of creep rupture and creep-fatigue 
seepeutinn; 11:35833 (RA:US) 


Fatigue 

Long-term extrapolation of creep rupture and creep-fatigue 
properties, 11:35833 (RA;US) 
Impact Strength 

Fundamental investigation on the impact strength of hollow 
fan blades, 11:36210 (R;JP) 
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Materials 
High-temperature constitutive models for gas turbine 
component alloys, 11:35834 (RA;US) 
Performance Testing 
Evaluation of a venturi-cum-propeller meter for closed channel 
air flow, 11:35824 (BA;US) 
Service Life 
High-temperature constitutive models for gas turbine 
component alloys, 11:35834 (RA;US) 
Long-term extrapolation of creep rupture and creep-fatigue 
properties, 11:35833 (RA;US) 
TURBINES 


See also GAS TURBINES 
STEAM TURBINES 
WIND TURBINES 


Machinery 
Mitsubishi Heavy Industries Technical Review, Vol. 22, No. 3, 
1985, 11:35847 (R;US) 
TURBOGENERATORS 
Performance Testing 
Demonstration of an alternative ASME steam turbine 
generator acceptance test. Final report, 11:35837 (R;US) 
TURBULENT FLOW 
Noise 
Experimental investigation of noise generated by turbulence in 
a pipe flow behind a discontinuous area enlargement, 
11:36538 (R;DE;In German) 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-PHASE FLOW 
Flow Models 
Bypass approach of free surface modeling, 11:36546 (BA;US) 
Particle-wall interaction and wall friction in gas-solid flows, 
11:36545 (BA;US) 
Photon Computed Tomography 
Tomographic two-phase flow distribution measurement using 
gamma-ray scattering, 11:36547 (BA;US) 


A mechanistic review of heat transfer in dense suspensions, 
11:36543 (BA;US) 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UJM 
See JET MODEL 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
Data Processing 
Automatic processing of ultrasonic data, 11:36550 (R;FR) 
Transducers 


UT equipment interaction studies, 11:35906 (BA;US) 
ULTRASONIC WAVES 
Attenuation 
Ultrasonic attenuation in clean anisotropic superconductors, 
11:37130 (J;US) 
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ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET SPECTROMETERS 
Performance 
Sensitized fluorescence spectrometry using solid organic 
substrate, 11:36403 (J;US) 
Uses 
Sensitized fluorescence spectrometry using solid organic 
substrate, 11:36403 (J;US) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND EXPLOSIONS 
Seismic Waves 
Analysis of near-field seismic waveforms from underground 
nuclear explosions. Technical report, 5 March-5 September 
1985, 11:36658 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 
Belt Conveyors 
Full-scale and model studies on fire propagation in textile belts 
for use in coal mines, 11:35495 (R;DE;In German) 
Dusts 
Improved diffuser and sprayfan systems for ventilation of coal- 
mine working faces. Open File report, 23 December 1980-21 
March 1985, 11:35497 (R;US) 
Improved sprayfan system installation guide. Open File report, 
11:35496 (R;US) 
Fire Prevention 
Full-scale and model studies on fire propagation in textile belts 
for use in coal mines, 11:35495 (R;DE;In German) 
Ground Subsidence 
Socio-economic, subsidence, transportation and legal 
ramifications of potential liquefaction plant sitings. Task 3. 
Prediction of subsidence potential over abandoned mine 
land. Final report, 11:35468 (R;US) 
Methane 
Improved sprayfan system installation guide. Open File report, 
11:35496 (R;US) 
Roof Bolts 
Anchorage capacities in thick coal roofs. Information 
Circular/1986, 11:35499 (R;US) 


Full-scale and model studies on fire propagation in textile belts 
for use in coal mines, 11:35495 (R;DE;In German) 
Ventilation Systems 
Improved diffuser and sprayfan systems for ventilation of coal- 
mine working faces. Open File report, 23 December 1980-21 
March 1985, 11:35497 (R;US) 
UNDERGROUND POWER TRANSMISSION 
Electric Cables 
Development of the JetMole cable-replacement system. 
Volume 1. Field test program, 11:35851 (R;US) 
UNGLAZED SOLAR COLLECTORS 
Performance Testing 
Performance of unglazed and uninsulated solar collectors for 
swimming pool heating. Demonstration project. Final report, 
11:35785 (R;DE) 
UNIFIED GAUGE MODELS 


See also STANDARD MODEL 
WEINBERG-SALAM GAUGE MODEL 


Chirality 
Chiral gauge theories in the 1/N expansion, 11:37077 (J;NL) 
Chiral gauge theories on the lattice, 11:37078 (J;NL) 
Lattice Field Theory 
Chiral gauge theories on the lattice, 11:37078 (J;NL) 
SU(2) topological susceptibility at finite temperature, 11:37080 
G;NL) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 


URANIUM 238 
Resonance lonization Mass Spectroscopy 


UNITED KINGDOM 
Combined-Cycle Power Plants 
District heating combined with electricity generation in the 
United Kingdom, 11:35842 (R;GB) 
District Heating 
District heating combined with electricity generation in the 
United Kingdom, 11:35842 (R;GB) 
Heat Distribution Systems 
Reliability of underground heat mains in the UK, 11:36202 
(R;GB) 
LMFBR Type Reactors 
Fission-product yield data from the US/UK joint experiment 
in the Dounreay Prototype Fast Reactor, 11:35882 (R;US) 
Pollution Regulations 
Identification and assessment of areas in Scotland which are at 
risk of breaching EC Directive limit values for smoke and 
SOz2, 11:36749 (R;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
String Models 
Cosmic strings as random walks, 11:36928 (J;US) 
UPSHOT PROJECT 
Fallout 
Analysis of operation UPSHOT-KNOTHOLE nuclear test 
BADGER radiological and meteorological data, 11:36660 
(R;US) 
URANIUM 
Alpha Dosimetry 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Coprecipitation 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Extractive Metallurgy 
Carbon-free induction furnace, 11:36303 (P;US) 
Filtration 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Materials Recovery 
Rover fuel processing - A success with lessons learned, 
11:35579 (BA;US) 
Oxidation 
Actinide separations for a spectrometry using neodymium 
fluoride coprecipitation, 11:36405 (J;US) 
Complex defects in the oxidation of uranium, 11:36472 (R;US) 
Radioecological Concentration 
Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Hazelwood Interim Storage Site annual site environmental 
report. Calendar year 1985, 11:35618 (R;US) 
Toxicity 
Inhalation hazards to uranium miners, 11:36836 (RA;US) 
URANIUM 234 
Radioecological Concentration 
Stream sediment sampling and analysis. Final report, 11:36781 
(R;US) 
URANIUM 235 
Isotope Ratio 
Isotopic ratio measurements with ICP-MS, 11:36398 (R;US) 
Radioecological Concentration 
Stream sediment sampling and analysis. Final report, 11:36781 
(R;US) 
URANIUM 238 
Isotope Ratio 
Isotopic ratio measurements with ICP-MS, 11:36398 (R;US) 
Radioecological Concentration 
Stream sediment sampling and analysis. Final report, 11:36781 
(R;US) 
Resonance Ionization Mass Spectroscopy 
Ion microprobe mass spectrometry using sputtering 
atomization and resonance ionization: annual progress report, 
11:36397 (R;US) 





URANIUM 238 TARGET 
Antiproton Reactions 
Dynamics of low-energy antiproton annihilation in nuclei as 
inferred from inclusive proton and pion measurements, 
11:37094 (J;US) 
Argon 40 Reactions 
Heavy ion physics around the Fermi energy, 11:37106 (R;FR) 
URANIUM ALLOYS 
Electronic Specific Heat 
Electronic heat capacity of the strongly exchange-enhanced 
metal USns, 11:36290 (J;US) 
Electronic Structure 
Band description of materials with localizing orbitals, 11:36255 
(R;US) 
Electronic structure of UPts, 11:36291 (J;US) 
Extractive Metallurgy 
Carbon-free induction furnace, 11:36303 (P;US) 
Penetration Depth 
Magnetic field penetration depth in the heavy-electron 
superconductor UBeis, 11:36296 (J;US) 


Electronic heat capacity of the strongly exchange-enhanced 
metal USns, 11:36290 (J;US) 
URANIUM DIOXIDE 
Corium 
Experimental studies of heat removal from fission-heated UO. 
debris in sodium, 11:35971 (R;US) 
Dissolution 
Analysis of spent fuel performance in a geologic repository, 
11:35622 (R;US) 


Behavior of spent LWR fuel in nitrogen and in air, 11:35586 
(R;US) 

Comparison of the oxidation behavior of BNL, CRNL, and 
PNL UO: pellets, 11:35584 (R;US) 

TEM examination of oxidized LWR spent fuel, 11:35585 
(R;US) 

Variables affecting UO: oxidation during storage, 11:35581 
(R;US) 

HEXAFLUORIDE 
Chemical Preparation 

Low-temperature conversion of uranium oxides to uranium 

hexafluoride using dioxygen difluoride, 11:35572 (J;US) 


Measurement of gas density and temperature profiles in UF 
using laser induced fluorescence, 11:36633 (R;US) 


Measurement of gas density and temperature profiles in UF. 
using laser induced fluorescence, 11:36633 (R;US) 
Purification 
Removal of fluoride impurities from UF. gas, 11:35573 (P;US) 
Temperature Measurement 
Measurement of gas density and temperature profi‘es in UFe 
using laser induced fluorescence, 11:36633 (R;US) 
URANIUM I 
See URANIUM 234 
URANIUM MINES 
Health Hazards 
Inhalation hazards to uranium miners, 11:36836 (RA;US) 
URANIUM NITRATES 
Toxicity 
Toxicity of thorium cycle nuclides, 11:36837 (RA;US) 
URANIUM ORES 


Processing 
The effects of barium chloride treatment of uranium ore on 
722Rn emanation and 7**Ra leachability from mill tailings, 
11:35615 (BA;US) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 


Low-temperature conversion of uranium oxides to uranium 
hexafluoride using dioxygen difluoride, 11:35572 (J;US) 
Toxicity 
Toxicity of thorium cycle nuclides, 11:36837 (RA;US) 
AREAS 


Air Pollution 


Local source impact on wet deposition (Philadelphia, PA), 
11:36686 (R;US) 
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Climates 
Aggregation of U.S. population centers using climate 
eters related to building energy use, 11:36663 (J;US) 
URBAN POPULATIONS 
Measuring human exposure to carbon monoxide in 
Washington, DC, and Denver, Colorado during the Winter 
of 1982-1983, 11:36865 (R;US) 
US DOE 
See also BATTELLE PACIFIC NORTHWEST LABORATORIES 
BONNEVILLE POWER ADMINISTRATION 
ENERGY INFORMATION ADMINISTRATION 
LAWRENCE LIVERMORE LABORATORY 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SAVANNAH RIVER PLANT 
US MSHA 
WESTERN AREA POWER ADMINISTRATION 
Energy Management 
Annual report on in-house energy management, FY 1985, 
11:36125 (R;US) 


Equipment 
Used energy-related laboratory equipment grant program for 
institutions of higher learning. Eligible equipment catalog, 
11:37217 (R;US) 
Personnel 
Radiation exposures for DOE and DOE contractor employees, 
1984, Seventeenth annual report, 11:36831 (R;US) 
Research Programs 
Energy Materials Coordinating Committee (EMaCC), fiscal 
year 1985. Annual technical report, 11:36234 (R;US) 
Liquefied gaseous fuels (LGF) spill test facility program, 
11:36744 (J;US) 
US MSHA 
Program Management 
Mine safety. Labor’s progress in doing required inspections, 
11:36081 (R;US) 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 
Bibliographies 
Title list of documents made publicly available, April 1-30, 
1986. Volume 8, No. 4, 11:35853 (R;US) 
Enforcement 
Enforcement actions: significant actions resolved. Quarterly 
progress report, January-March 1986. Volume 5, No. 1, 
11:36095 (R;US) 
Public Information 
Title list of documents made publicly available, November 1- 
30, 1985. Volume 7, No. 11, 11:35889 (R;US) 
Reactor Licensing 
Operator licensing examiner standards, 11:35890 (R;US) 


Review of light water reactor regulatory requirements. 
Assessment of selected regulatory requirements that may- 
have marginal importance to risk. Volume 2, 11:35859 
(R;US) 
USA 
See also FEDERAL REGION VII 
BWR ‘ype Reactors 
Disparities in nuclear power plant performance in the United 
States and the Federal Republic of Germany, 11:35858 
(RUS) 
Coal Deposits 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
Coal Reserves 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
Energy Conservation 
Petroleum conservation in Western European and North 
American households, 11:36157 (J;DE;In German) 
Fast Reactors 
Overview of the United States fast reactor and related 
advanced reactor programmes, 11:35885 (BA;XA) 
Harbors 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
LMFBR Type Reactors 
Fission-product yield data from the US/UK joint experiment 
in the Dounreay Prototype Fast Reactor, 11:35882 (R;US) 





209S / ERA-11/16 


PWR Type Reactors 
Disparities in nuclear power plant performance in the United 
States and the Federal Republic of Germany, 11:35858 
(R;US) 
Terminal Facilities 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
Transportation Systems 
US-Italian coal logistics. Final report, 11:35492 (R;US) 
USEFUL LIFE 
See SERVICE LIFE 
USSR 
Data Transmission Systems 
Computers and data-transmission equipment. Alpha-numeric 
codes, 11:37222 (R;US) 
Digital Computers 
Computers and data-transmission equipment. Alpha-numeric 
codes, 11:37222 (R;US) 
UTAH 
Geothermal Resources 
Annotated geothermal bibliography of Utah, 11:35816 (R;US) 


See ELECTRIC UTILITIES 


VACUUM SYSTEMS 
Design 


Tara vacuum system, 11:37184 (R;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VANADIUM 
Ton Sources 
H™~ production from different metallic converter surfaces, 
11:36994 (J;US) 
ition 
Comments on kinetic models for recrystallization, 11:36307 
GJ;US) 


Low-temperature reactive-sputter deposition of vanadium 
oxide, 11:36318 (R;US) 
VANADIUM 48 
Excitation Functions 
Excitation functions derived from proton and deuteron 
measurements on natural chromium, 11:37096 (R;US) 
VANADIUM ALLOYS 


Hardening 
Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 
(R;US) 
Fatigue 
Fatigue behavior of irradiated helium-containing ferritic steels 
for fusion reactor applications, 11:36248 (R;US) 
Physical Radiation Effects 
Helium effects on void formation in 9Cr-1MoVNb and 12Cr- 
1MoVW irradiated in HFIR, 11:36246 (R;US) 
Strains 
Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 
(R;US) 
Tensile Properties 
Effect of strain rate and temperature on the properties of 
(Fe,Ni)sV long range ordered alloys. Final report, 11:36260 
(R;US) 
Voids 
Helium effects on void formation in 9Cr-1MoVNb and 12Cr- 
IMoVW irradiated in HFIR, 11:36246 (R;US) 
VANADIUM OXIDES 
Deposition 
Low-temperature reactive-sputter deposition of vanadium 
oxide, 11:36318 (R;US) 
Electrical Properties 
Low-temperature reactive-sputter deposition of vanadium 
oxide, 11:36318 (R;US) 


VAPOR INCINERATORS 
See AFTERBURNERS 
VAPOR PRESSURE 
Measuring Methods 
In-pile vapor pressure measurements on UO: and (U,Pu)O2 
from 4700 to 8500K, 11:35883 (R;US) 
VAPORS 
Atom Collisions 
Production of polarized negative ion beams by “collisional 
pumping”, 11:37009 (J;US) 
Charge Exchange 
Formation of negative ions by charge transfer: He~ to Cl- , 
11:36995 (J;US) 
VECTOR FIELDS 
Wave Propagation 
Variational formulation of eikonal theory for vector waves, 
11:37132 (R;US) 
VECTOR PROCESSING 


New scalar and vector elementary functions for the IBM 
System/370, 11:37252 (J;US) 
VEGETABLE OILS 
Prior to March 1983 this concept was indexed to PLANTS and 
OILS. 
Stability and composition of palm, coconut, and soy oil fatty 
acid microemulsion diesel fuels, 11:35646 (BA;US) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
Catalytic Converters 
Durability evaluation of aftermarket catalysts. Technical 
report, 11:36230 (R;US) 


National air audit system guidance manual for FY 1986 - FY 
1987, 11:36704 (R;US) 


Attempts to characterize microballoon sensors for shock 
velocity and material motion studies, 11:36634 (R;US) 
VENTILATION SYSTEMS 
Heat Recovery Equipment 
Corrosion of heat-recovery exchangers in swimming-pool-hall 
ventilation systems. Research report, 11:36154 (R;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES 
De-Excitation 
De-excitation and equipartition in H2-surface collisions, 
11:36989 (J;US) 
VINYLBENZENE 
See STYRENE 
VINYLIDENE RADICALS 
Chemical Preparation 
[Ligand intermediates in metal catalyzed reactions]. Prog~=ss 
report, 11:36445 (R;US) 
VIRGINIA 
Coal Industry 
Virginia coal industry: a study of utility markets, 11:35494 
(R;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITRINITE 
See MACERALS 
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VOGTLE-1 REACTOR 
Legal Aspects 


VOGTLE-1 REACTOR 
Waynesboro, Georgia, USA 
Legal Aspects 
Safety Evaluation Report related to the operation of Vogtle 
Electric Generating Plant, Units 1 and 2 (Docket Nos. 50- 
424 and 50-425). Supplement No. 2, 11:35927 (R;US) 
Reactor Operation 
Safety Evaluation Report related to the operation of Vogtle 
Electric Generating Plant, Units 1 and 2 (Docket Nos. 50- 
424 and 50-425). Supplement No. 2, 11:35927 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Vogtle 
Electric Generating Plant, Units 1 and 2 (Docket Nos. 50- 
424 and 50-425). Supplement No. 2, 11:35927 (R;US) 
VOGTLE-2 REACTOR 
Waynesboro, Georgia, USA 
Aspects 


Safety Evaluation Report related to the operation of Vogtle 
Electric Generating Plant, Units 1 and 2 (Docket Nos. 50- 
424 and 50-425). Supplement No. 2, 11:35927 (R;US) 
Reactor 
Safety Evaluation Report related to the operation of Vogtle 
Electric Generating Plant, Units 1 and 2 (Docket Nos. 50- 
424 and 50-425). Supplement No. 2, 11:35927 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Vogtle 
Electric Generating Plant, Units 1 and 2 (Docket Nos. 50- 
424 and 50-425). Supplement No. 2, 11:35927 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


Ww 


W CODES 
WAXICON design code for arbitrary input-output intensity 
distributions, 11:37134 (R;US) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WALLS 
See also TROMBE WALLS 
Energy Transfer 
De-excitation and equipartition in H2-surface collisions, 
11:36989 (J;US) 
Molecule Collisions 
De-excitation and equipartition in H2-surface collisions, 
11:36989 (J;US) 
WAPA 
See WESTERN AREA POWER ADMINISTRATION 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 


RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 


Incinerators 
Theoretical thermal evaluation of energy-recovery incinerators. 
Final report, October 1981-September 1984, 11:36180 (R;US) 
Land Pollution 
Installation Restoration Program. Final report, phase 2, Stage 1 
- problem confirmation study, Norton Air Force Base, San 
Bernardino, California. Volume 2. Appendices. Final report, 
December 1984-July 1985, 11:36779 (R;US) 
Pollutants 
Remedial investigation of contaminant mobility at Naval 
Weapons Station, Concord, California. Final report, 11:36777 
(R;US) 
Regulations 
Hazardous waste. Environmental safeguards jeopardized when 
facilities cease operating, 11:36082 (R;US) 
Sanitary Landfills 
Superfund Record of Decision (EPA Region 1): Charles 
George Reclamation Trust Landfill, Tyngsborough, 
Massachusetts (second remedial action), July 1985. Final 
report, 11:36758 (R:US) 
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Water Pollution 

Installation Restoration Program. Final report, phase 2, Stage 1 
- problem confirmation study, Norton Air Force Base, San 
Bernardino, California. Volume 2. Appendices. Final report, 
December 1984-July 1985, 11:36779 (R;US) 

WASTE FORMS 
Design 

High-temperature glasses for nuclear waste isolation, 11:36367 

(R;US) 
Evaluation 

Evaluation of lead-iron-phosphate glass as a high-level waste 

form, 11:36366 (R;US) 
Leaching 

High-temperature glasses for nuclear waste isolation, 11:36367 
(R;US) 

WASTE HEAT BOILERS 

Mitsubishi Heavy Industries Technical Review, Vol. 22, No. 3, 
1985, 11:35847 (R;US) 

WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE STORAGE 

Drum-handling practices at hazardous-waste sites. Final report, 
November 1981-February 1983, 11:36755 (R;US) 

High-temperature destruction of hazardous waste: practice, 
performance, prospects, 11:36194 (R;US) 

Technology Assessment 
Innovative thermal treatment processes, 11:36083 (R;US) 
WASTE OILS 
Sludges 

Assessment of volatile organic emissions from a petroleum- 
refinery land-treatment site. Report for October 1985- 
January 1986, 11:36740 (R;US) 

Physical, chemical, and toxicological properties of Navy oily 
sludge. Final report, October 1983-September 1984, 11:36201 
(R;US) 

WASTE PROCESSING 
See also ACTIVATED SLUDGE PROCESS 
ANAEROBIC DIGESTION 
LIME-SODA SINTER PROCESS 
RADIOACTIVE WASTE PROCESSING 


Technology Assessment 

Assessment of incineration as a treatment method for liquid 
organic hazardous wastes. Background report 2. Assessment 
of emerging alternative technologies. Final report, 11:36189 
(R;US) 

WASTE PROCESSING PLANTS 

Report to Congress on the discharge of hazardous wastes to 
publicly owned treatment works (the domestic sewage 
study), 11:36206 (R;US) 


Directory of commercial hazardous-waste treatment and 

recycling facilities, 11:36085 (R;US) 
Violations 

Superfund Record of Decision (EPA Region 2): Swope Oil 
Company, Pennsauken, New Jersey, September 1985. Final 
report, 11:36797 (R;US) 

Superfund Record of Decision (EPA Region 10): Western 
Processing Company, Inc., Kent, Washington (second 
remedial action), September 1985. Final report, 11:36768 
(R;US) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 
Air Pollution 

Organic audit repository and results of performance audits 
during hazardous-waste trial burns and compliance-source 
tests, 11:36561 (R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Biodegradation 
Wet carbonization of lump-size low-rank coals by a novel non- 


slurry approach. Progress report, August-October 1985, 
11:35406 (R;US) 
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Cooling Systems 
Water reuse and recycle in the US steam-electric-generating 
industry - an assessment of current practice and potential for 
future applications, 11:35846 (R;US) 


High level cell-reverse osmosis tests on contaminated canyon 
cooling water, 11:35590 (R;US) 
Ton Exchange 
High level cell-reverse osmosis tests on contaminated canyon 
cooling water, 11:35590 (R;US) 
Metals 
Heavy metal composition of treated municipal wastewater and 
sludge residues, 11:36204 (R;US) 


High level cell-reverse osmosis tests on contaminated canyon 

cooling water, 11:35590 (R;US) 
Water Pollution Control 

Coal-gasification environmental data summary: low- and 
medium-Btu wastewaters. Final report, September 1984- 
December 1985, 11:35464 (R;US) 

Coal-gasification environmental data summary: sulfur and 
nitrogen ies. Final report, September 1984-December 
1985, 11:35465 (R;US) 

Water Treatment 

Comparative removal of toxic pollutants by six wastewater 
treatment processes, 11:36365 (R;US) 

Heavy metal composition of treated municipal wastewater and 
sludge residues, 11:36204 (R;US) 

Physical, chemical, and toxicological of Navy oily 
sludge. Final report, October 1983-September 1984, 11:36201 
(R;US) 

Water reuse and recycle in the US steam-electric-generating 
industry - an assessment of current practice and potential for 
future applications, 11:35846 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WATER 


See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
WASTE WATER 


Diffusion 
Transport in aqueous battery systems, 11:36064 (RA;US) 
Transport and geotechnical properties of porous media with 
to retorted oil shale. Volume 3. Appendix C. 
Water and salt movement in relatively dry soils, 11:36754 
(R;US) 
Eavironmental Transport 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Terminal year final report, 
January 1-December 31, 1985. Volume 1, 11:35570 (R;US) 
Transport and geotechnical properties of porous media with 
applications to retorted oil shale. Volume 3. Appendix C. 
Water and salt movement in relatively dry soils, 11:36754 
(R;US) 
Interfaces 
Instrument for measuring the static and dynamic response to 
shear at the air/water interface and of insoluble monolayers: 
some new insights into two-dimensional phases, 11:36645 
G;US) 
Phase Studies 
Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985, 11:35418 (R;US) 
Prediction of thermodynamic properties of coal derivatives. 
report, September 1, 1985-August 31, 1986, 
11.39440 (RUS) 
Radiometric Surveys 
Radiological survey of Seneca Army Depot. Final report, 
11:36756 (R;US) 
Solvent Properties 
of the thermal solubilization of Illinois No. 6 coal, 
11:35425 (R;US) 
Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, October-December 1985, 11:35418 (R;US) 
Enhanced coal liquefaction by pyrolysis in supercritical fluids. 
Quarterly report, January-March 1986, 11:35417 (R;US) 


Supercritical State 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, 11:36416 (R;US) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives. 
Progress report, Senate 1, 1985-August 31, 1986, 
11:35440 (RUS) 
WATER CHEMISTRY 


Return of hideout chemicals in PWR steam generators during 
power and temperature reductions. Final report, 11:35872 
(R;US) 


Interim consensus guidelines on fossil plant cycle chemistry. 
Final report, 11:35839 (R;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 


See also BWR TYPE REACTORS 
PWR TYPE REACTORS 


Aerosols 
Behavior of aerosols in a steam-air environment, 11:35984 
(BA;US) 
Fission Product Release 
Vaporization of a heated liquid into a saturated stream, 
11:35987 (BA;US) 
Safeguards 


Modified inspection procedure for light water reactor 
safeguards, 11:35626 (R;US) 
Reactor Accidents 
Behavior of aerosols in a steam-air environment, 11:35984 
(BA;US) 
Vaporization of a heated liquid into a saturated stream, 
11:35987 (BA;US) 
Spent Fuel Casks 
Experimental data base for estimating the consequences from a 
hypothetical sabotage attack on a spent fuel shipping cask, 
11:35624 (R;US) 
WATER CURRENTS 
Mathematical Models 
Some techniques to calculate design currents in shelf and 
stratified coastal waters. Research report, 1 January 1984-31 
December 1985, 11:35528 (R;US) 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Energy Conservation 
Hot water energy conservation, 11:36137 (R;US) 
Gas Burners 
Advanced-appliance improvement: hi-input commercial pulse- 
combustion water heater. Annual report, November 1984- 
October 1985, 11:36150 (R;US) 
Advancement of developmental technology for pulse- 
combustion Final report, January 1983-August 
1985, 11:35562 (R;US) 
WATER HYACINTHS 
Anaerobic Digestion 
Development of water-slurry gasification 
moisture biomass, 11:35649 (BA;US) 
Gasification 
Development of water-slurry 
moisture biomass, 11:35649 (BA;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Effects of variable hardness, ph, alkalinity, suspended clay, and 
humics on the chemical speciation and aquatic toxicity of 
copper, 11:36789 (R;US) 


systems for high- 


systems for high- 


toxicity in natural water systems, 


Predicting si 
11:36790 (R;US) 
Environmental Effects 
Effect of different pollutants on ecologically important 
polychaete worms. Final report, 11:36866 (R;US) 
Effects of acid rain on apple tree productivity and fruit quality, 
11:36674 (R;US) 
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WATER POLLUTION 
Environmental Effects 


Use of watershed characteristics to select control streams for 
estimating effects of metal wastes on extensively 
disturbed streams, 11:36784 (R;US) 

Environmental Impacts 

Growth changes of apple seedlings in response to simulated 

acid rain, 11:36677 (R;US) 
Mathematical Models 

Modelling of large-scale heat and noxious substance transport 
in ground water. Report of activities 1984/1985 of the DFG 
study group at the universities of Hohenheim, Karlsruhe and 
Stuttgart, 11:36782 (R;DE;In German) 

Remedial Action 

Installation Restoration Program. Final report, phase 2, Stage 1 
- problem confirmation study, Norton Air Force Base, San 
Bernardino, California. Volume 2. Appendices. Final report, 
December 1984-July 1985, 11:36779 (R;US) 

WATER POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
ining the effectiveness of an afterburner to reduce 
dioxins and furans. Summary report (Final), 2 October 1984- 
30 June 1985, 11:36791 (R;US) 
WATER QUALITY 
Monitoring 

Hydrogeologic site evaluation of the Department of Energy, 
Portsmouth Uranium Enrichment Facility. Final report. 
Volume I, 11:36795 (R;US) 

WATER RESERVOIRS 
Drawdown 

Potential of modified flow-release rules for Kingsley Dam in 

meeting crane habitat requirements, Platte River, Nebraska, 
11:35675 (R;US) 


Evaluation of management of water releases for Painted Rocks 
Reservoir, Bitterroot River, Montana. Annual report, FY 
1984, 11:36794 (R;US) 
WATER TREATMENT 
Report to Congress on the discharge of hazardous wastes to 
publicly owned treatment works (the domestic sewage 
study), 11:36206 (R;US) 
Energy Consumption 
Bingen wastewater treatment facility energy evaluation. A 
reconnaissance level technical assistance study for the city of 
Bingen, 11:36207 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 
Acidification 
Factors affecting the long-term response of surface waters to 
acidic deposition: state-of-the-science. Project report, 
11:36792 (R;US) 


Biogeochemistry of aluminum in McDonalds Branch 
watershed, New Jersey Pine Barrens, 11:36676 (R;US) 


Use of watershed characteristics to select control streams for 
estimating effects of metal mining wastes on extensively 
disturbed streams, 11:36784 (R;US) 

WAVE PROPAGATION 
Eikonal Approximation 
Variational formulation of eikonal theory for vector waves, 
.. 11:37132 (R;US) 


Wave entropy: A derivation by Jaynes’ principle, 11:37136 
GJ;US) 
Finite Element Method 
Finite element methods i 
propagation, 11:37147 (J;US) 
Statistical Mechanics 
Wave entropy: A derivation by Jaynes’ principle, 11:37136 
G;US) 
Variational Methods 
Variational formulation of eikonal theory for vector waves, 
11:37132 (R;US) 
WAVES (SHOCK) 
See SHOCK WAVES 


to nearly one-way wave 
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WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE VECTOR BOSONS 
WEAK INTERACTIONS 
Weak interactions at the SSC, 11:37047 (R;US) 
WECS 
See WIND TURBINES 
WEINBERG-SALAM GAUGE MODEL 
Intermediate Vector Bosons 
Spectral-function sum rules for W boson in the weak- and 
strong-coupling versions of the standard model, 11:37055 
(J;US) 
WELDED JOINTS 
Hardness 
Surface Gasification Materials Program semiannual progress 
report for the period ending March 31, 1986, 11:35428 
(R;US) 
Thickness 
Surface Gasification Materials Program semiannual pro; 
report for the period ending March 31, 1986, 11:35428 
(R;US) 


See WELDED JOINTS 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Coal Liquefaction Plants 
Socio-economic, subsidence, transportation and legal 
ramifications of potential coal liquefaction plant sitings. Final 
report, socio-economic ramifications, 11:35414 (R;US) 
WESTERN AREA POWER ADMINISTRATION 
Power value determinations. Guidelines, 11:36104 (R;US) 
WETLANDS 
Pollution 
Remedial investigation of contaminant mobility at Naval 
Weapons Station, Concord, California. Final report, 11:36777 
(R;US) 
WHALES 
See CETACEANS 
WILD ANIMALS 
Toxic Materials 
Dioxin hazards to fish, wildlife, and invertebrates: a synoptic 
review, 11:36868 (R;US) 
Polychlorinated biphenyl hazards to fish, wildlife, and 
invertebrates: a synoptic review, 11:36867 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER 
Computer Codes 
Energy production estimation and parameter sensitivity 
analysis for Wind Energy Conversion Systems (WECS), 
11:35823 (R;NL) 
WIND POWER PLANTS 
Power Generation 
System design considerations on combined wind-photovoltaic 
multi-kilowatt energy converters, 11:35754 (R;DE) 
WIND TURBINES 
Computer Codes , 
Energy production estimation and parameter sensitivity 
analysis for Wind Energy Conversion Systems (WECS), 
11:35823 (R;NL) 
WINDOWS 


Optical frequencies free electron scattering studies on 
electrochromic materials for variable reflectivity windows, 
11:36172 (BA;US) 

Glazing 
Laser sealed evacuated window glazings, 11:36173 (BA;US) 
Glazing Materials 

Materials for electrochromic windows, 11:36170 (BA;US) 

Solid state electrochromic switchable window glazings, 
11:36171 (BA;US) 
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Performance Testing 
Measurement of fenestration net energy performance 
considerations leading to development of the mobile window 
thermal test (MoWiTT) facility, 11:36169 (BA;US) 
WISCONSIN 
Biomass 
Wisconsin forest statistics, 1983. Forest Service resource 
bulletin, 11:36112 (R;US) 
Forests 
Wisconsin forest statistics, 1983. Forest Service resource 
bulletin, 11:36112 (R;US) 
WOLFRAM 
See TUNGSTEN 
wooD 
Anaercic Digestion 
Anaerobic cellulolytic bacteria from wetwood of living trees, 
11:35655 (J;US) 
Combustion 
Sensitivity study of traditional flue loss methods for 
determining efficiencies of solid fuel heaters, 11:35658 
(BA;US) 
Enzymatic Hydrolysis 
Technical and economic feasibility of enzyme hydrolysis for 
ethanol production from wood, 11:35654 (R;US) 
Gasification 
Economic update on catalytic conversion of biomass to 
methanol, 11:35657 (J;GB) 
Preservatives 
Evaluation of some reports on risks to health from exposure to 
coal-tar-based wood preservatives, 11:36824 (R;US) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 
Flue Gas 
Sensitivity study of traditional flue loss methods for 
determining efficiencies of solid fuel heaters, 11:35658 
(BA;US) 


Efficiency 
Sensitivity study of traditional flue loss methods for 
determining cificiencies of solid fuel heaters, 11:35658 
(BA;US) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Air Pollution Abatement 
Sheet-fed paperboard coating technical information document 
for technical support in development of a revised ozone state 
implementation plan for Memphis, Tennessee. Final report, 
11:36670 (R;US) 
Industrial Wastes 
Superfund Record of Decision (EPA Region 1): Hocomonco 
Pond, Westborough, Massachusetts, September 1985. Final 
report, 11:36796 (R;US) 
Superfund Record of Decision (EPA Region 4): American 
Creosote Works, Inc., Pensacola, Florida, September 1985. 
Final report, 11:36766 (R;US) 
WOOD WASTES 
Gasification 
Energy recovery by gasification of agricultural and forestry 
wastes in fluidized bed reactors and in moving bed reactors 
with internal recycle of pyrolysis gas; process development 
and reactor modelling. Final report, 11:35696 (R;DE) 
Pyrolysis 
Energy recovery by gasification of agricultural and forestry 
wastes in fluidized bed reactors and in moving bed reactors 
with internal recycle of pyrolysis gas; process development 
and reactor modelling. Final report, 11:35696 (R;DE) 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 
Thermodynamic Properties 
Working mixtures for industrial chemical heat pumps, 11:36168 
(BA;US) 
WORMS (SEGMENTED) 
See ANNELIDS 


WYOMING 
Coal Deposits 
Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 
Oil Sand Deposits 
Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 
Petroleum Deposits 
Investigation of tar sand and heavy oil deposits of Wyoming 
for underground coal gasification applications, 11:35565 
(R;US) 


X RADIATION 
Refraction 
Absorption effects in the determination of anomalous scattering 
factors using x-ray refraction through a prism, 11:37137 
(J;US) 


Absorption effects in the determination of anomalous scattering 
factors using x-ray refraction through a prism, 11:37137 
G;US) 

XENOBIOTICS 
Biochemical Reaction Kinetics 

Application of model systems in pharmacokinetics, 11:36859 
(RA;US) 

Overview of the use of pharmacokinetics in risk assessment, 
11:36855 (RA;US) 


Methods for estimating human cancer risks from non-human 
data, 11:36853 (RA;US) 
Ranking of chemicals for carcinogenic potency, 11:36851 
(RA;US) 
Risk Assessment 
Common pharmacokinetic mechanisms and considerations in 
species extrapolation, 11:36854 (RA;US) 
Overview of the use of pharmacokinetics in risk assessment, 
11:36855 (RA;US) 
Use of pharmacokinetic parameters for bettering current risk 
assessment methods for chronic effects, 11:36862 (RA;US) 
Toxicity 
Combining pharmacokinetic and cancer bioassay data, 11:36861 
(RA;US) 
Common pharmacokinetic mechanisms and considerations in 
species extrapolation, 11:36854 (RA;US) 
Inhalation hazards to uranium miners, 11:36836 (RA;US) 
XENON 
Supercritical State 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, 11:36416 (R;US) 
XENON IONS 
Electron-Ion Collisions 
Observation of multiple-electron processes in ionization of 
Xe* by electron impact, 11:36971 (J;US) 
Ionization 
Observation of multiple-electron processes in ionization of 
Xe* by electron impact, 11:36971 (J;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
HglI2 Semiconductor Detectors 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 11:36603 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
Design criteria and sensitivity calculations for multielemental 
trace analysis at the NSLS X-ray microprobe, 11:36409 
(J;NL) 
Quantitative X-ray fluorescence analysis using monochromatic 
synchrotron radiation, 11:36410 (J;NL) 





X-RAY LASERS 
Research Programs 
Princeton Plasma Physics Laboratory annual report, October 
1, 1984-September 30, 1985, 11:37196 (R;US) 
X-RAY RADIOGRAPHY 


Processing 
Monte Carlo studies of x-ray scattering in transmission 
diagnostic radiology, 11:36815 (J;US) 


Two-loop calculation in N=2 light-cone Yang-Mills, 11:37079 
G;NL) 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YOSHIDA SARCOMA 
See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 
Element Abundance 
Rare earth elements in soils from selected areas on the Island 
of Hawaii, 11:36903 (J;US) 
Spectral Shift 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
X-Ray Spectra 
Energy shifts of L x-rays from 70< or =Z< or =90 elements 
due to multiple M vacancies, 11:36974 (J;US) 
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(10. smoke/obscurants symposium, Adelphi, MD, 
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NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE86010404 11:35596 
NTIS, PC A02/MF A01 (GPO Dep.) : DE86011585 11:36632 


NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE86012081 11:36419 
NTIS, PC A02/MF AOI (GPO Dep.) : DE86012080 11:36420 


NTIS (US Sales Only), PC A0S/MF AOI; 1 DE86751973 11:36863 
INTIS (US Sales Only), PC A06/MF A0Oi; 1 DE86752193 11:36343 


NTIS as TIB/B86-05818 11:35881 


See PB-86-178159/XAB 11:35501 


See NUREG/CR-1421 T185015844 11:35956 


10302-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) 
10665-MS NTIS, PC A02/MF A01l (GPO Dep.) 
10668-MS NTIS, PC A10/MF A01; 1 (GPO Dep.) 
10712-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) 
10713-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
10727-MS NTIS, PC A02/MF A0i (GPO Dep.) 
10728-MS NTIS, PC A02/MF A01 (GPO Dep.) 
LA/Sub- 


D2121G-1 NTIS, PC A07/MF A01; 1 (GPO Dep.) 


DE86009787 11:36649 
DE86011734 11:37092 
DE86011744 11:35840 
DE86011736 11:37235 
DE86011735 11:37236 
DE86011733 11:36910 
DE86011741 11:37013 


Oo Mn 


8 $3333ss 


DE86011759 11:36554 
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LA-tr- 
NTIS, PC A02/MF A011; 1 (GPO Dep.) .99: DE86011684 11:36440 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE86011473 11:36633 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE86007375 11:36894 

NTIS, PC A02/MF AOI (GPO Dep.) -99: DE86008717 11:37237 

86-1332 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86010188 MN 11:36948 
86-1401 NTIS, PC A02/MF AOl1; 1 (GPO Dep.) 99: DE86010197 11:36323 
86-1483 NTIS, PC A03/MF AO1; 1 (GPO Dep.) 99: DE86011272 11:36448 
86-1499 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86011271 MN 11:36521 
86-1500 NTIS, PC A02/MF AO1 (GPO Dep.) .99: DE86011270 11:37238 
86-1540 NTIS, PC A02/MF A01 (GPO Dep.) .99: DE86011266 MN 11:37044 
86-1567 NTIS, PC A03; 3 DE8601 1262 11:35888 
86-1634 NTIS, PC A02/MF AOi - GPO (GPO Dep.) 99: 7186011254 11:35924 
86-1639 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86011253 11:37144 
86-1684 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86011246 11:36588 
86-1685 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86011245 11:36589 
86-1689 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86011244 11:36495 
86-1703 NTIS, PC A02/MF A011; 1 (GPO Dep.) 99: DE86011209 11:36556 
86-1704 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86011210 11:36634 
86-1705 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86011211 11:36911 
86-1717 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86011213 11:37025 
86-1728 NTIS, PC A02; 3 DE86011216 11:37026 
86-1779 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86011220 11:36949 
86-1780 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE86011221 11:36950 
86-1804 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE8601 1225 11:36574 
86-1811 NTIS, PC A02/MF A0O1 (GPO Nep.) DE86011242 11:37189 
86-1812 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86011241 - 11:37087 
86-1825 NTIS, PC A02/MF AO1 (GPO Dep.) DE86011239 11:37190 
86-1828 NTIS, PC A02/MF AO1 (GPO Dep.) DE86011238 11:37027 
86-1832 NTIS, PC A03; 3 DE8601 1237 11:36566 
86-1860 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86011232 11:36635 
86-1863 NTIS, PC A02/MF A01 (GPO Dep.) DE86011231 - 11:37045 
86-1867 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE8601 1230 11:36575 
86-1877 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86011229 11:37191 
“a: NTIS (US Sales Only), PC A03/MF AOI DE86752164 11:37028 


84-43 NTIS, PC A03/MF AO1 (GPO Dep.) .99: DE86009860 - 11:37218 
LBL- 


oe ed ed nd end od eee 
S838 SSsesss 


—— 


NTIS, PC A05/MF A01; 1 (GPO Dep.) .99: DE86012016 11:36358 

19059 NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE86011562 11:36608 
20002 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) .99: DE86012020 11:35790 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE8601 1304 - 11:36901 

20497 NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE8601 1563 11:36074 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE8601 1566 11:36359 

20777 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE8601 1554 11:36590 
20790 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE8601 1564 11:36360 
NTIS, PC A10/MF AO1; 1 (GPO Dep.) DE8601 1302 - 11:35817 

NTIS, PC A21/MF A01; 1 (GPO Dep.) DE86012010 11:36951 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86011309 - 11:37101 

NTIS, PC A02/MF A011; 1 (GPO Dep.) DE86011317 11:37046 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86011307 11:37047 

NTIS, PC .03/MF A01; 1 (GPO Dep. DE86011313 11:36270 

NTIS, PC A02/MF A011 (GPO ze DE8601 1300 11:37029 

NTIS, PC A02/MF AOI; 1 (G DE8601 1565 - 11:37088 

NTIS, PC A02/MF AO1; 1 (G DE86011555 11:36591 

NTIS, PC A09/MF AOI; 1 (G DE86012022 11:36421 

NTIS, PC A03/MF AOI; 1 (G DE8601 1567 MN 11:36592 

NTIS, PC A05/MF AOI; 1 (G DE86012017 11:36361 

NTIS, PC A02/MF A0O1; 1 (G DE86011316 - 11:37104 

NTIS, PC A02/MF AOI; 1 (G DE86012021 11:36271 

NTIS, PC A02/MF A01 (GPO DE86012009 11:36362 

NTIS, PC Al2/MF AO1; 1 (G DE86011301 - 11:35820 

NTIS, PC A02/MF AOI; 1 (G DE86012025 11:37132 

NTIS, PC A03/MF AO1; 1 (G DE86012014 11:35426 

sl NTIS, PC Al2/MF A011 (GPO DE86012105 11:36396 


wn See OTA-TM-O-7 11:36120 
85-08 NTIS (US Sales Only), PC A02/MF AO! DE86752163 : 11:37048 
85-16 NTIS (US Sales Only), PC A02/MF A01 DE86752167 11:37049 

LPNHEX-T- 

85-01 NTIS (US Sales Only), PC A06/MF A01 DE86752182 11:36609 
85-02 NTIS (US Sales Only), PC A08/MF A01 DE86752183 11:37030 
85-03 NTIS (US Sales Only), PC A06/MF A01 DE86752184 11:37031 

~ 85-04 NTIS (US Sales Only), PC A08/MF A01 DE86752181 11:37032 
527(0P) M See PB-86-179777/XAB 11:35533 
531(AP) M See PB-86-180312/XAB 11:36749 
546(AP) M See PB-86-179785/XAB 11:36730 
547(AP) M See PB-86-179306/XAB 11:36725 


a 


992998080 
SES°SSSSISINS 


856 
NOM MMMM 


SESSSSSSSSSSssEEssssssss 


i 


8267 See DOE/SF/10499-T94 11:35762 
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See DOE/SF/10499-T88 : DE86000714 11:35761 
See DOE/SF/10499-T99 DE86001388 11:35763 
See DOE/SF/10499-T146-Bk.2-Rev. : DE86000715 11:35764 
See DOE/SF/10499-T 157 T186000670 11:35765 


Massachusetts Institute of Technology, Cambridge, T185901889 11:35858 
MA 


See PB-86-173283/X 4B 11:36801 


3352-OP NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE86010412 11:36422 
3358-OP NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86011338 11:36423 
3359-OP NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86011339 11:36424 
MMS- 
86-0024 Office of Offshore Information Services, MMS, 1951 T186901475 11:35525 
Kidwell Dr., Suite 601, Vienna, VA 22180 
MRL-R- 
971 


MSHA/TR- 
1178 NTIS, PC A13/MF AO; 1 DE86901433 11:36895 
1180 NTIS, PC-A19/MF A001; 1 DE86901435 11:36896 

N- 
86-19065 NTIS, PC A03/MF AOI 11:37133 
86-19279 NTIS, PC A07/MF A0l 11:36912 
86-19481 NTIS, PC A03/MF A01 11:36897 
86-19585 NTIS, PC A03/MF A0Oi 11:35700 
86-19586 NTIS, PC A03/MF A0i 11:35701 
86-19615 NTIS, PC A02/MF A0i 11:36496 
86-19618 NTIS, PC A04/MF A01 11:36497 
86-19654 NTIS, PC A02/MF A0i 11:36324 
86-19673 NTIS, PC A05/MF A01 11:36272 
86-19740 NTIS, PC A03/MF AOI 11:35702 
86-19742 NTIS, PC A03/MF A0O1 11:36116 
86-19982 NTIS, PC A03/MF A01 11:36913 
86-20098 NTIS, PC A02/MF A0i 11:36938 
86-20141 NTIS, PC A08/MF A01 11:37163 
86-20153 NTIS, PC A07/MF A01 11:36363 
86-20274 NTIS, PC A03/MF A0i 11:36914 
86-20277 NTIS, PC A03/MF A01 11:36915 
86-20278 NTIS, PC A04/MF AO1 11:36916 
86-20864 NTIS, PC A02/MF A0i 11:36210 
86-21636 NTIS, PC A0S5/MF AOI 11:36364 
86-21679 NTIS, PC A03/MF AOI 11:36325 
86-21814 Issuing Activity 11:36610 
86-21855 NTIS, PC A02/MF AOI 11:36211 
86-21932 NTIS, PC A10/MF A01 11:36563 
86-21952 NTIS, PC A07/MF AOI 11:36273 
86-22150 NTIS, PC A03/MF A0O1 11:36326 
86-22314 NTIS, PC A02/MF A0i 11:36952 
86-22458 NTIS, PC A05/MF AOI 11:36917 
86-22534 NTIS, PC A07/MF AO1 11:36918 

NAL-TR- 
866T See N-86-22314 11:36952 
870 See N-86-19615 11:36496 
877 See N-86-19654 11:36324 


879 See N-86-20864 11:36210 
NASA-CR- 


174892 See N-86-21932 11:36563 
174951 See DOE/NASA/0241-13 E 1.99: DE86011678 STD -93A 11:36096 
175015 See N-86-21952 11:36273 
176518 See N-86-20277 11:36915 
176525 See N-86-20274 11:36914 
176527 See N-86-19586 11:35701 
176528 See N-86-19585 11:35700 
176537 See N-86-19740 11:35702 
176545 See N-86-19618 11:36497 
176548 See N-86-20278 11:36916 
176554 See N-86-19742 ; 11:36116 
176557 See N-86-20153 11:36363 
176574 See N-86-20141 11:37163 
176647 See N-86-22458 11:36917 
176649 See N-86-22534 11:36918 
176651 See N-86-21636 11:36364 
178021 See N-86-19065 11:37133 
178677 See N-86-20098 11:36938 

NASA-TM- 
T7714 See N-86-21855 11:36211 
77932 See N-86-21679 11:36325 
86236 See N-86-19279 11:36912 
87250 See DOE/NASA/50112-63 E 1.99: DE86008100 11:36212 
87262 See N-86-22150 11:36326 
88593 See N-86-19982 11:36913 

NBSIR- 

85/ 3032 See PB-86-182367/XAB 11:36523 


See AD-A-164699/1/XAB 11:36647 
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Availability 
Source 


See PB-86-166279/XAB 


NUREG/CR- 


Abstract 
Number 


11:36148 


See AD-A-164533/2/XAB 11:36201 
See AD-A-164833/6/XAB 11:36127 


See AD-A-164649/6/XAB 11:36180 
See AD-A-165501/8/XAB 11:36128 


NTIS, PC A03/MF A01 (GPO Dep.) E 1.99: DE86000282 11:35508 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) .99: DE86000287 11:35509 
NTIS, PC A02/MF AOI (GPO Dep.) .99: DE86012139 11:36232 
NTIS, PC A02/MF A0O1 (GPO Dep.) E 1.99: DE86012140 11:36176 
NTIS, PC A03/MF A01 (GPO Dep.) .99: DE86010884 11:35537 
NTIS, PC A02/MF A0O1 (GPO Dep.) E 1.99: DE86012345 11:35510 


See N-86-19673 11:36272 


2-73-4632 NTIS, PC Al2/MF A01 - NMERDI, Suite M, 457 DE86901347 11:36186 
Washington SE, Albuquerque, NM 87501; 1 
NMRDI- 


2-71-4240 NTIS, PC A10/MF A0O1; 1 - NMRDI Univ of New DE86901457 11:35812 
Mexico, 457 Washington SE, Albuerque, NM 87108 
2-73-4304 NTIS, PC A06/MF A01 - NMRDI, Univ. of New DE86901456 11:35466 
Mexico, 457 Washington SE, Alberquerque, NM 
87108; 1 
NMRI- 
86-1 See AD-A-165068/8/XAB 11:36828 
NOAA-TM-ERL-ARL- 
142 See PB-86-167855/XAB 11:36687 
NOSC/TR- 
1051 See AD-A-164653/8/XAB 11:36883 
NP- 
5901704 NTIS (US Sales Only), PC A06/MF AO1 DE85901704 11:35791 
6751971 NTIS (US Sales Only), PC A05/MF A001; 1 DE86751971 11:35841 
6751972 NTIS (US Sales Only), PC A07/MF A01 DE86751972 11:36864 
6751974 NTIS (US Sales Only), PC A08/MF AOI; | DE86751974 11:36782 
6752187 NTIS (US Sales Only), PC A02/MF A901 DE86752187 11:36077 
6752188 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86752188 11:36078 
6752189 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86752189 11:36079 
6752190 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86752190 11:36080 
6770101 NTIS (US Sales Only), PC A12/MF AOI; 1 DE86770101 11:36661 
6770102 NTIS (US Sales Only), PC A24/MF AOI; 1 DE86770102 11:36662 
6770103 NTIS (US Sales Only), PC A08/MF A01 DE86770103 11:35427 
6770104 NTIS (US Sales Only), PC A08/MF AO!, 1 DE86770104 11:35495 
6770105 NTIS (US Sales Only), PC A07/MF AOI; 1 DE86770105 11:35469 
6770106 NTIS (US Sales Only), PC A08/MF A0i; 1 DE86770106 11:36425 
6770107 NTIS (US Sales Only), PC A07/MF AOI; 1 DE86770107 11:36476 
6770108 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86770108 11:35450 
6770109 NTIS (US Sales Only), PC A09/MF AOI; 1 DE86770109 11:36449 
6901408 Her Majesty's Stationery Office, 49 High Holborn, T186901408 11:35842 
London WC1V 6HB, England 
6901445 SOMED-Univ. of Alabama, Box 6282, University T186901445 11:35470 
(Tuscaloosa), AL 35486 
6901447 SOMED, Univ. of Alabama, Box 6282, University 1186901447 11:35467 
(Tuscaloosa), AL 35486 
The Univ. of Texas at Austin, University Station, TI86901460 11:36900 
Box X, Austin, TX 78713 . 


0540-Vol.7-No.11 

0540-Vol.8-No.4 

0896-Suppl.4 

0940-Vol.5-No. 1 

0979-Suppl.5 

1021 

1137-Suppl.2 

1201 
NUREG/CR- 

1029 

1421 

1559 

2000-V ol.5-No.5 

3162 

3701 

3960 

4315-VoL1 


NTIS, PC A02/MF AOl1 
NTIS, PC All; 3 


See N-86-21814 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See AD-A-164913/6/XAB 


NTIS, PC A18/MF A011 - GPO 
NTIS, PC A19/MF A0i - GPO 
NTIS, PC A07/MF A01 - GPO 
NTIS, PC A16/MF A0i - GPO 
NTIS, PC A03/MF AO1l - GPO 
NTIS, PC All/MF AO1 - GPO 
NTIS, PC A06/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO 


NTIS, PC A04/MF AO! - GPO 
NTIS, PC A04/MF AO! - GPO 
NTIS, PC Al2/MF AO! - GPO 
NTIS, PC A07/MF A0l - GPO 
NTIS, PC A07/MF AO! - GPO 
NTIS, PC A07/MF AO1 - GPO 
NTIS, PC A03/MF AO1 - GPO 
NTIS, PC A03/MF AOi - GPO 


DE86901483 
DE86901484 


DE86010053 
DE86012217 


1186901407 
1186901471 
T186901468 
T186901451 
1186901448 
T186901363 
TI86901472 
T186901458 


TI85015863 
TI85015844 
T185015925 
T186012196 
T18601 1593 
1186901450 
1186901487 
1186901479 


11:35494 
11:36107 


11:36610 


11:37192 
11:37193 


11:36441 


11:35889 
11:35853 
11:35925 
11:36095 
11:35926 
11:35890 
11:35927 
11:35928 


11:35955 
11:35956 
11:35957 
11:35958 
11:35611 
11:35959 
11:35960 
11:35961 





NUREG/CR- -  ERA-11/16 / 252R 


Report Availabili Abstract 
Number Source P Number 


4315-Vol.2 NTiS, PC A08/MF AOi - GPO 1186901478 11:35962 
4315-Vol.3 NTIS, PC A05/MF A01 - GPO 1186901477 11:35963 
4315-Vol.9 NTIS, PC A03/MF A01 - GPO T186901476 11:35964 
4316 NTIS, PC A06/MF A01 - GPO TI86901480 11:35876 
4330-Vol.2 NTIS, PC A08/MF A01 - GPO TI8601 1842 11:35859 
4404 NTIS, PC A06/MF A0i - GPO T186012092 11:35965 
4409 NTIS, PC A10/MF A01 - GPO T186006283 11:35966 
4506 NTIS, PC A07/MF AO - GPO T186010250 11;35967 
4511 NTIS, PC A08/MF AOI - GPO TI86011530 11:36611 
4539 NTIS, PC A02/MF A01 - GPO T186901466 11:36274 
4548 NTIS, PC A06/MF A01 - GPO T186010812 11:35902 
4569 NTIS, PC A09/MF A011 - GPO T186901464 11:35968 
4588-Vol.1 NTIS, PC A0S/MF A01 - GPO 1186010224 11:35903 

NTIS, PC A04/MF A01 - GPO T186901470 11:35860 

NTIS, PC A04/MF AO1 - GPO 1186901473 11:35969 

NTIS, PC A06/MF AOil - GPO 7186010745 11:36344 

NTIS, PC A03/MF AOI - GPO T18601 1056 11:35970 


NTIS (US Sales Only), PC A03; 3 DE86901427 11:37065 
NTIS, PC A04/MF A0O1; 1 (GPO Dep.) 99: DE86011547 11:36660 


NYSERDA, Two Rockefeller Plaza, Albany, New T186901455 11:36203 
York 12223 


See PB-86-182979/XAB 11:35535 


NTIS, PC A05/MF AOI; 1 (GPO Dep.) E 1.99: DE86011290 11:35703 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: DE86011207 11:35704 
NTIS, PC A04/MF A0O1; 1 (GPO Dep.) E 1.99: DE86011354 11:35882 
NTIS, PC A09; 3 DE86011949 11:36953 


NTIS, PC A04/MF A01; 1 (GPO Dep.) : 1DE86011477 11:36235 


85/4 NTIS, PC A03/MF AO1 (GPO Dep.) 99: DE86011901 11:36236 
ORNL/NSIC- 

200-Vol.5-No.5 See NUREG/CR-2000-Vol.5-No.5 T186012196 11:35958 
ORNL/SGMP- 

86/ 1 NTIS, PC A03/MF AO! (GPO Dep.) 
ORNL/Sub- 

79-07928/ 1 NTIS, PC A13/MF AOI; 1 DE86011297 11:35705 

79-21453/ 21 NTIS, PC A99/MF AOI; 1 (GPO Dep.) DE86012488 11:36557 

80-7843/ 01 NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE8601 1748 11:36275 

84-95128/ 4 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE8601 1662 11:37194 

85-22013/ 1 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86012483 11:36147 

7850 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 

9012 NTIS, PC A06/MF AO (GPO Dep.) 

9825 NTIS, PC A08/MF AOI; 1 (GPO Dep.) 

9937 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

9949 NTIS, PC A03/MF AO! (GPO Dep.) 

9985 NTIS, PC A18/MF AOI; 1 (GPO Dep.) 

10087 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
ORNL/tr- 

86/7 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
OTA-TM-O- 


m 
$ 


DE86012455 11:35428 


—— 


DE86011747 11:35620 
DE86002631 11:35629 
DE86012458 11:35394 
DE8601 1345 11:36814 
DE86011294 11:36397 
DE86011390 11:35580 
DE86011750 11:36636 


8 8833888 S333 


mM MMe a 


= 


DE86011142 11:37179 


7 NTIS, PC A03/MF A0O1 11:36120 
PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 
20231, USA, $1.00 per copy. Government Patent Ap- 
plications available from NTIS) 
4,540,501 11:36156 
4,547,351 11:35849 
4,550,412 11:36303 
4,555,318 11:35573 
4,558,027 11:35434 
4,559,787 11:37211 
4,561,777 11:36743 
4,561,859 11:35433 
4,581,046 11:36569 
4,582,025 11:36564 
4,582,765 11:36122 
4,583,025 11:36972 
4,583,183 11:36559 


85-167567/ XAB See NP-5901704 DE85901704 11:35791 
86-114659/ XAB NTIS MF AOl 11:36668 
86-160850/ XAB NTIS, PC Al4/MF AO1 11:36757 
86-161254/ XAB NTIS, PC A06/MF AOI 11:36669 
86-161437/ XAB NTIS, PC A02/MF A0Oi 11:35429 
86-161460/ XAB NTIS, PC A06/MF AOI 11:36670 
86-162005/ XAB NTIS, PC A02/MF A01 11:36671 
86-162013/ XAB NTIS, PC All/MF AOl 11:36672 
86-162450/ XAB NTIS, PC A02/MF A0O1 11:36820 
86-162740/ XAB NTIS, PC A05/MF A01 11:36187 
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Report Availability istributi Abstract 
Number Source Number 


86-162757/ XAB 
86-162765/ XAB 
86-162773/ XAB 
86-162781/ XAB 
86-162799/ XAB 
86-162807/ XAB 
86-163383/ XAB 
86-164191/ XAB 
86-164282/ XAB 
86-164290/ XAB 
86-164399/ XAB 
86-164860/ XAB 
86-164936/ XAB 
86-164944/ XAB 
86-164951/ XAB 
86-164985/ XAB 
86-165008/ XAB 
86-165057/ XAB 
86-165065/ XAB 
86-165099/ XAB 
86-165123/ XAB 
86-165131/ XAB 
86-165362/ XAB 
86-165990/ XAB 
86-166030/ XAB 
86-166063/ XAB 
86-166279/ XAB 
86-166311/ XAB 
86-166345/ XAB 
86-166477/ XAB 
86-166741/ XAB 
86-166808/ XAB 
86-166915/ XAB 
86-166956/ XAB 
86-166964/ XAB 
86-167012/ XAB 
86-167061/ XAB 
86-167079/ XAB 
86-167111/ XAB 
86-167129/ XAB 
86-167293/ XAB 
86-167350/ XAB 
86-167657/ XAB 
86-167723/ XAB 
86-167731/ XAB 
86-167756/ XAB 
86-167764/ XAB 
86-167798/ XAB 
86-167855/ XAB 
86-167921/ XAB 
86-168291/ XAB 
86-168382/ XAB 
86-168390/ XAB 
86-168416/ XAB 
86-168440/ XAB 
86-168515/ XAB 
86-168630/ XAB 
86-168648/ XAB 
86-168804/ XAB 
86-168879/ XAB 
86-168903/ XAB 
86-169133/ XAB 
86-169141/ XAB 
86-169174/ XAB 
86-169224/ XAB 
86-169539/ XAB 
86-169547/ XAB 
86-169877/ XAB 
86-169893/ XAB 
86-169901/ XAB 
86-169968/ XAB 
86-170057/ XAB 
86-170271/ XAB 
86-170289/ XAB 
86-170446/ XAB 
86-170511/ XAB 
86-170644/ XAB 
86-170701/ XAB 
86-171162/ XAB 
86-171386/ XAB 
86-171394/ XAB 
86-171402/ XAB 
86-171428/ XAB 
86-171436/ XAB 


NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A07/MF AO1 
NTIS, PC A09/MF AOI 
NTIS, PC A19/MF AO1 
NTIS, PC A03/MF A0Ol1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A19/MF AO1 
NTIS, PC A15/MF A01 
NTIS, PC A04/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC AlU/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AOI 
NTIS, PC A05/MF AO1 
NTIS, PC A09/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOi 
NTIS, PC A02/MF AOI 
NTIS, PC A04/MF AQ1 
NTIS, PC A09/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC Al4/MF AO1 
NTIS, PC A18/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC Al4/MF AOI 
NTIS, PC All/MF AO1 
NTIS, PC Al4/MF AOI 
NTIS, PC A09/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AOl1 
NTIS, PC All/MF AOl1 
NTIS, PC Al2/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A13/MF AOl 
NTIS, PC A02/MF AO1 


NTIS, PC A05/MF AO1- 


NTIS, PC A03/MF A01 
NTIS, PC A08/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A06/MF AO1 
NTIS, PC A06/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOi 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0Oi 
NTIS, PC A04/MF AOI 
NTIS, PC A05/MF A0O1 
NTIS, PC A08/MF AOi 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AOl1 
NTIS, PC A03/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A%7/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC AOS/MF AOI 
NTIS, PC A07/MF AOl 


11:36188 
11:36189 
11:36190 
11:36191 
11:36192 
11:36193 
11:36673 
11:36204 
11:35471 
11:35472 
11:36111 
11:36865 
11:36674 
11:36675 
11:36676 
11:36677 
11:36678 
11:36679 
11:35496 
11:35529 
11:36919 
11:36920 
11:36755 
11:36194 
11:36783 
11:36784 
11:36148 
11:36747 
11:36680 
11:36681 
11:36682 
11:36426 
11:36083 
11:36177 
11:36178 
11:35460 
11:36226 
11:36227 
11:35461 
11:35462 
11:36683 
11:36684 
11:35846 
11:36785 
11:36685 
11:36686 
11:36885 
11:35847 
11:36687 
11:36688 
11:35530 
11:36108 
11:36109 
11:36228 
11:35497 
11:36689 
11:36921 
11:36922 
11:36866 
11:35531 

11:36772 
11:36690 
11:35498 
11:35499 
11:35430 
11:36276 
11:36773 
11:36691 

11:36886 
11:36887 
11:36692 
11:36867 
11:35395 

11:35431 

11:36195 

11:36786 
11:35473 
11:36090 
11:36091 

11:36693 
11:36694 
11:36695 
11:36787 
11:36788 





PB- 


Report 
Number 


86-171444/ XAB 
86-171519/ XAB 
86-171527/ XAB 
86-171600/ XAB 
86-171618/ XAB 
86-171642/ XAB 
86-171659/ XAB 
86-171667/ XAB 
86-171758/ XAB 
86-172038/ XAB 
86-172046/ XAB 
86-172053/ XAB 
86-172095/ XAB 
86-172392/ XAB 
86-172400/ XAB 
86-172418/ XAB 
86-172426/ XAB 
86-172434/ XAB 
86-172442/ XAB 
86-172459/ XAB 
86-172467/ XAB 
86-172475/ XAB 
86-172483/ XAB 
86-172491/ XAB 
86-172509/ XAB 
86-172517/ XAB 
86-172525/ XAB 
86-172533/ XAB 
86-172541/ XAB 
86-172558/ XAB 
86-172566/ XAB 
86-172574/ XAB 
86-172830/ XAB 
86-172921/ XAB 
86-173127/ XAB 
86-173200/ XAB 
86-173283/ XAB 
86-173853/ XAB 
86-173903/ XAB 
86-174059/ XAB 
86-174349/ XAB 
86-174356/ XAB 
86-174364/ XAB 
86-174372/ XAB 
86-174398/ XAB 
86-174406/ XAB 
86-174422/ XAB 
86-174430/ XAB 
86-174448/ XAB 
86-174455/ XAB 
86-174463/ XAB 
86-174596/ XAB 
86-175072/ XAB 
86-175106/ XAB 
86-175304/ XAB 
86-175320/ XAB 
86-175395/ XAB 
86-175403/ XAB 
86-175544/ XAB 
86-175676/ XAB 
86-175684/ XAB 
86-175692/ XAB 
86-175700/ XAB 
86-175718/ XAB 
86-175734/ XAB 
86-175999/ XAB 
86-176005/ XAB 
86-176013/ XAB 
86-176021/ XAB 
86-176039/ XAB 
86-176047/ XAB 
86-176062/ XAB 
86-176070/ XAB 
86-176096/ XAB 
86-176104/ XAB 
86-176120/ XAB 
86-176146/ XAB 
86-176351/ XAB 
86-176369/ XAB 
86-176385/ XAB 
86-176401/ XAB 
86-176435/ XAB 
86-176443/ XAB 
86-176450/ XAB 


Availability 
Source 


NTIS, PC A06/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOI 
NTIS, PC A19/MF A0O1 
NTIS, PC A09/MF AOI 
NTIS, PC A07/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A13/MF AO1 
NTIS, PC A06/MF A0O1 
NTIS, PC A10/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A0S/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A07/MF AOl 
NTIS, PC A06/MF A01 
NTIS, PC A05/MF A0O1 
NTIS, PC A05/MF AOI 
NTIS, PC A08/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AOI 
NTIS, PC A02/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A08/MF AO! 
NTIS, PC AU3/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A07/MF AOi 
NTIS, PC A04/MF A0O1 
NTIS, PC A08/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A09/MF AO1 
NTIS, PC Al2/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AOI 
NTIS, PC A08/MF AOI 
NTIS, PC A17/MF AOI 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A06/MF AO1 
NTIS, PC Al4/MF AOI 
NTIS, PC A10/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A0O1 
NTIS, PC A06/MF AO1 
NTIS, PC A10/MF AO1 
NTIS, PC A07/MF AOI 
NTIS, PC A06/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF AOI 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AOI 
NTIS, PC A05/MF AOI 
NTIS, PC A06/MF AOI 
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Abstract 
Number 


11:36789 
11:36112 
11:36696 
11:36697 
11:36790 
11:36698 
11:36699 
11:36700 
11:35532 
11:36149 
11:36229 
11:35500 
11:36701 
11:36758 
11:36796 
11:36759 
11:36760 
11:36761 
11:36762 
11:36763 
11:36797 
11:36764 
11:36765 
11:36766 
11:36767 
11:36798 
11:36768 
11:36799 
11:36800 
11:36769 
11:36770 
11:36113 
11:36498 
11:36499 
11:35396 
11:36522 
11:36801 

11:36939 
11:36868 
11:36702 
11:35561 

11:35636 
11:35451 

11:36196 
11:36150 
11:35562 
11:35553 
11:36151 

11:36152 
11:35642 
11:35432 
11:36703 

11:36612 
11:36704 
11:35654 
11:36888 
11:36869 
11:36889 
11:36705 

11:36870 
11:35643 

11:36706 
11:36197 
11:36791 

11:35482 

11:36707 
11:36708 

11:36709 
11:36561 

11:36710 
11:36198 

11:36711 

11:36712 
11:36890 
11:35456 
11:36713 

11:36714 
11:36715 
11:36716 
11:36823 
11:36717 
11:36199 
11:36923 
11:36924 
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Report Availability Abstract 
Number Source Number 


86-176674/ XAB 
86-176690/ XAB 
86-176773/ XAB 
86-176781/ XAB 
86-176799/ XAB 
86-176955/ XAB 
86-177193/ XAB 
86-177201/ XAB 
86-177532/ XAB 
86-177557/ XAB 
86-177581/ XAB 
86-177599/ XAB 
86-177797/ XAB 
86-178118/ XAB 
86-178126/ XAB 
86-178159/ XAB 
86-178183/ XAB 
86-178431/ XAB 
86-178969/ XAB 
86-178977/ XAB 
86-179009/ XAB 
86-179017/ XAB 
86-179025/ XAB 
86-179033/ XAB 
86-179041/ XAB 
86-179058/ XAB 
86-179066/ XAB 
86-179074/ XAB 
86-179082/ XAB 
86-179306/ XAB 
86-179645/ XAB 
86-179694/ XAB 
86-179702/ XAB 
86-179736/ XAB 
86-179744/ XAB 
86-179777/ XAB 
86-179785/ XAB 
86-180221/ XAB 
86-180312/ XAB 
86-180452/ XAB 
86-180478/ XAB 
86-181021/ XAB 
86-181161/ XAB 
86-181179/ XAB 
86-181211/ XAB 
86-181260/ XAB 
86-181286/ XAB 
86-181310/ XAB 
86-181328/ XAB 
86-181336/ XAB 
86-181344/ XAB 
86-181690/ XAB 
86-181740/ XAB 
86-181807/ XAB 
86-182367/ XAB 
86-182409/ XAB 
86-182425/ XAB 
86-182441/ XAB 
86-182979/ XAB 
86-183001/ XAB 
86-183076/ XAB 
86-183092/ XAB 
86-183290/ XAB 
86-183308/ XAB 
86-183480/ XAB 
86-183753/ XAB 
86-183928/ XAB 
86-184017/ XAB 
86-184546/ XAB 
86-184603/ XAB 
86-190410/ XAB 
86-192267/ XAB 
86-192275/ XAB 
86-192283/ XAB 


NTIS, PC A06/MF A0O1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0i 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AOi 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF AO1 
NTIS, PC Al2/MF AOl 
NTIS, PC A05/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC Al4/MF AOi 
NTIS, PC A04/MF A01 
NTIS, PC All/MF AOl1 
NTIS, PC A07/MF AOi 
NTIS, PC A07/MF A0i 
NTIS, PC A07/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A0S5/MF A01 
NTIS, PC A02/MF A0i 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF AOi 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF AOl 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AOI 
NTIS, PC A06/MF AOl 
NTIS, PC A05/MF A01 
NTIS, PC Al1/MF AO1 
NTIS, PC A10/MF A01 
NTIS, PC A06/MF A0i 
NTIS, PC A06/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AOi 
NTIS, PC A05/MF A0O1 
NTIS, PC A06/MF A0O1 
NTIS, PC A04/MF AOi 
NTIS, PC A04/MF AOi 
NTIS, PC A06/MF A01 
NTIS, PC A04/MF AOl1 
NTIS, PC A04/MF AOi 
NTIS, PC A03/MF A01 
NTIS, PC A08/MF A01 
NTIS, PC A06/MF AOl1 
NTIS, PC A0S/MF A01 
NTIS, PC A03/MF AOI 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A0i 
NTIS, PC A07/MF AOi 
NTIS, PC A04/MF A0Ol 
NTIS, PC Al2/MF A0O1 
NTIS, PC A24/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A16/MF AO1 
NTIS, PC A10/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A08/MF A0i 
NTIS, PC A09/MF AO1 
NTIS, PC A22/MF AO1 
NTIS, PC A07/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A20/MF AOI 
NTIS, PC Al1/MF AOl1 
NTIS, PC A02/MF AOi 
NTIS, PC A05/MF AO1 
NTIS, PC A06/MF AOl 
NTIS, PC A0S/MF A01 
NTIS, PC A08/MF AOi 


11:36084 
11:35554 
11:36718 
11:36871 
11:36891 
11:36719 
11:36720 
11:36721 
11:36722 
11:36723 
11:36724 
11:35777 
11:36365 
11:36792 
11:35848 
11:35501 
11:35437 
11:36085 
11:35555 
11:35644 
11:35563 
11:35556 
11:35452 
11:35544 
11:35543 
11:35545 
11:36954 
11:35706 
11:35559 
11:36725 
11:35463 
11:36726 
11:36727 
11:36728 
11:36729 
11:35533 
11:36730 
11:35534 
11:36749 
11:36009 
11:36153 
11:36154 
11:36731 
11:36750 
11:36845 
11:36824 
11:36155 
11:36732 
11:36733 
11:36925 
11:36926 
11:36751 
11:36230 
11:35526 
11:36523 
11:36734 
11:36086 
11:36793 
11:35535 
11:35457 
11:36735 
11:36205 
11:36736 
11:36737 
11:36738 
11:35675 
11:36872 
11:36206 
11:36739 
11:36740 
11:35549 
11:35464 
11:35465 
11:35458 


PFC/CP- 
86-4 See DOE/ET/51013-171 
86-8 See DOE/ET/51013-183 
PFC/RR- 
86-6-Vol.1 See DOE/ET/51013-175-Vol.1 
86-6-Vol.2 See DOE/ET/S51013-175-Vol.2 
86-8 See DOE/ET/51013-177 
86-10 See DOE/ET/51013-179 
PML- 
1983-135 See VTH-LR-99 11:36477 


DE8601 1873 11:37184 
DE86011872 11:37158 


-—— 


S883 33 


DE86012260 11:37156 
DE86012261 11:37185 
DE8601 1900 11:37157 
DE86011899 11:37186 


Hmmm mm 
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173 
86-956616-28 


05-203-024-16-06 
84-240-016-52-05 
85-203-024-34-05 
86-203-024-63-06 


Availability 
Source 


NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
See NUREG/CR-4330-Vol.2 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A0i (GPO 
Dep.) 

S, PC A02/MF A001; 1 (GPO Dep.) 
NTIS, PC A03/MF A0l - GPO 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO}; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep. 
NTIS, PC A02/MF A01; 1 (GPO Dep. 
NTIS, PC A02/MF A001; 1 (GPO Dep. 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO ; 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


See SAIC-86/1737 

See PB-86-170511/XAB 
See PB-86-167723/XAB 
See DOE/MC/20404-2079 
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DE86010623 
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DE86011124 
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DE8601 1673 
DE8601 1676 
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BNL—38091 
NVO—299 
LBL—20777 
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DOE/PC/10776—T7 
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DOE/PC/50813—11 
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DOE/ER/45101—1 
GTFR—64 
DOE/ER/10740-—14 
DOE/PC/60017—5 
IS-M—570 
DOE/ER/53134—3 
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DGE/ER/10949—T2 
SAND—86-0797 
CONF-850734—24 
DOE/ER/52089—T1 
DOE/MC/20404—2079 
Y/DK—487 
CONF-860421—53 
CONF-851102—110 
DOE/ZIA—MO016 
DOE/CE/65600—T6 
DOE/PC/70057—T7 


LBL—21574 
LBL—17711 
LBL—21371 
LBL—20002 
LBL—21418 
LBL—21359 
LBL—21472 
DOE/ER/10968—4 
DOE/ER/60122—3-Vol.1 
DOE/ER/60122—3-Vol.2- 
App.B 
DOE/ER/60122—3-Vol.3- 
App.C 
DOE/ER/60122—3-Vol.4- 
App.D 
SLAC-PUB—3987 
SLAC-PUB—3934 
DOE/CE—014i 
DOE/CE—0149 
DOE/FE—0062 
SAND—86-0454 
SAND—86-0087 
DOE/JPL—957175-Q4 
DOE/PC/50813—12 
DOE/PC/80518—T3 
UCRL—52000-86-3 
KAPL—4185 
KAPL—4184 
SAND—86-7089 
ANL—86-17 
UCLA/PPG—985 
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GA-A—18399 
LBL—21612 
UCRL—53703 
ANL-HEP-CP—86-26 
CONF-860501—11 
CONF-860540—6 
CONF-860522—11 
CONF-860594—6 
CONF-860501—10 
CONF-8605142—1 
CONF-860522—12 
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